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J-LUl 4JjLj iJjLJj Aj jjj j-JLp £-—Ljl j jjJl ^ jJ-P oJU-J 

^■r> ; JLl» j! I gjj j aLLlgNl <_£ j->- JLaJ . j jjSsJl 4_jT l ^ . Lc- 
Jjjjj IS j->JJ Newton j-J ^j-Jl ji J-^») a ; ..^Lj oLjJij 
j-Jjj ^iljJl jrr^l ^ l-fr»lJui^L~-l UoljLJJ Boyle 
olj\jJl bJl^J ^jJL jlS L> J5j .JJL-^Jl Ojl j>- 
(3 jJc-xl juJ .iiJjJl ^LcJJ iw»-U^Jlj «LLJl oMjL*-JI 

.UiJl l jkJl dUJ ^51 jJ UU j^sjjI oJuLJl a jLa>Jl 

Napoleon jjJ-jL jjJslj~°)/l ^ j; y>- ^JJI jlj_>Jl jl 
j j-Lil «LIju ^ji Pierre Simon Laplace ^^LjN j j-«-_— < j-^j 
^^Ly ^li -LaJ .^jl ygj>Jl i^JJJ^Jl IJLJ JLLo t j-J-f- 
4_jLJLi~~JI ^il jjl ^jL^- 4 , a ."T ^j£- ^J* .,<? ^ajjju ^j\sS 

•<j0j^ U - " - . - ^ y oij^ Lr^ ^y^^J i^-jjIj-SJJ 

<oL»-li i^^y l ^-^>. ^ ' ^ J Jhr^ L*Juu 

.oLy jJi sJL* jij i»-L>- jjxj j 4ji ^y^y 

jjj ^jji ^jT j j5 ^j^jL ■Jj—r; Jl ^j-" jj j~^l >-*L>- JJL) 
.^Ljl olJl^-iJ UJ J.JL-....»Jl Jl 



t j-Ip £_»LJl j jJJl ^yj iUilaUJl iiiJl cJLS" jj-l iJ__»-L j^j 
j jjJl o jjji U_5" .iOjLJl iJJ^UJl l jJaJJ Jj»i ojj 

C^-^l JuLl .^UJl J jJj-p C-LaSI oJ_.J_»Jl j> jjJJJ j__Aljj 
(Jj ' l_5^P~' <w_Si j5 j* t_U>JJ ^Jl>_L*-j 4_-/S>Ljl ,jJ j^ ^LjJaj 

dUu <J> j^l (_$jJl ^ jJl ^ Neptune j j_Ui ^5j5Jl cJUjSI 

^UaJ C..^> jipl ^yJl CjU jLLjl J5 cJJS JL-j C~pIJJ . ^j-Jl jJJl 
^ L.U* Uj>- U..MW i~JJl SjjaJl 0>iW>lj t jSl OjSJl 

. ĕJuLJl ojUa>JI 



iaJL Jii J_5LtJ _y aJ">U o-L>- ^jJ j& ISU 

^jSI j5Jl iJiU*i . «lk>Jl J_«U» oU__- \ j>A Li ^L^-I «JLi 

L$_*-slj_a £j> UUJ JjLJ jj jj^j^/l ^ Ja (^-Lc- Lr* ("j-^^^lj 

^ lk>- Jl jU,L pUUJI oj^Ujj f li . L> >uJl 

*Lk>-l i__,_>_,.j j| t^>j^/l j_>- ^j__ij_J_J >_ _^ -j 4__i_>-*>Ljl 

jju ^j-t pUaj>-Ni oju ^> jj ^y^y ^ii . iijj-i llj Ajj-ij 

t4_wS>L Jl «GUmsIj» ^JI AiUil (_;jJl (Lkajl J»U) ^yUil i_____v 

Uj_»-j ^j^JJ SJU^I jJljiJI LS>- IJL» lk>Jl J»U I^t.I» 
jj, Ut.«j I jJLS' JJil . AjjU_-JI j>I j^-bU iJJLJbJl ^il jjl ^l j_iM 
.lk>Jl J-*UJ i>-UJl ^jjU^ iJLJjJl oL-LJsJl Jjj-Jl jl 
t jjJlll oLLJi 5 jla^.^ c-_*J j-1p ^LJl j jJiJl ^ jJ-Jl jLS" 

-k>-*>LJl ^j-j U CjlijjJl Jaj J tLk>Jl J_»U jjj jUlpI 

J_lL>«_« CjJ->eJ U J5 jl jUj^/l jJjJl ijUJi . ^ jiiJl J 
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(__Jl L*j>L> Jl q..,<i.\\j iaJIjlJI jjisJl J^>lj-c- <Jj Jf LL*~o 

. AjLS" j>- t. a./i~ 

^Jb ^LJI o j-Jl 0I4J *Ua_>-S/l cobjl 
cwi . «-Lks-S/I jj^Jj> jbjl oL-LiJl aSj jLjjLj iL^LL>-l 
t_iULiS'l o^ljL>«^i JJLaJL opLi L-S t^L^ jjjSJl aJI 
JlL» aLjJJiJI a jJ-Jl (j^»; • ^L^^^Mj e-L>-Vl jJ-J ^lji 

^jaJl t L^Jl tj^y^J Cf f^ <_f^ *L^_5Jlj *LjJJl 
^jJ ^UaL> J-&JU L>«jjJu jJ-JI ^-s^l . a--j jjij ^jJji _■ j^«j> LjjI 
ijLiju ^jJ-Jl ^ * c~f>«Jli ijpLiLsJJ ^jjLa^-^/I ^Sjj-JI jj*j 
. AJLas-^l £jLJl JLjC^-I _Jl ^jjj-IjJI J jJJl 

t A«jjjjl OjjJl oJL* i -SljjL sJkjLJl ojl '•»-»-11 C—L.t.^ 

«<ijyJl» «Ja^Jl» JJL.) oL>JJa_^_Jl j jLSo^l ^i-j cJL-Jlj 

»Ijl«JI ^UI LJLp c-5jjI .AjjA-JI obyLJl («5 J*U«jJI» 

^JaJl JjL- A-..oJ..Jl o\L>-Jl ^2_*_J A-^L-a-Jl A__«JL>Jl 
y~j> j^S- a jJ-«Jl eJ-A jjS- d-Lj«JI aJJ^I cJLj c jl.ya.:iNlj 
oJL* . A_jLJjjJI o jJaJl ^yj 0-7_L>- ,__Jl AjL.«-«J| aJJLJJ 

«L^Jl Js Ujjj L ?L^LLlS"I jvj- <-jLS ?LjLa^^I ^iLJl 

c-^LlSsJI IJ_A jl S jOl jJJ (__JLJL>- k_iL_»J (^j» J-A ?L_«_il jJI 
A_L>- j_Jl oJL» J%>- ^Jj iaJjL--S/I o_L* (Jj^ AjL-^U aJjLjx_« 

(_j jjj j»_J jLS (jjJJl «-L-Jlj JL>- ji\ (j/?« i ĕL>- (jj? _jw-> 

. Oj jJl 0-L* 



^uji asiji 12 



(J j_aJ jl j_v-Jl j-a Vl ei_* j_p i_ib>-^U 

.AjUaa-Nlj .^Ij-iNI .^ljJL*Jl :c-j*>UI i-__.LjJl jLSOSll 

. ^«J jwjl j-_«J j->-l (^y^-*-* (j.J-**'-^ JLVP 4-jI j_~jJl /» J |j J * « 9_>l jj 

i___>j N» : AjOLlJl SjisiJl oJl* ^j^JLJl ^J jjJLJl JjiJl £*-^>jj 

* <■ p , 

t LjI j-1p <uJlp j_jLL_« Lj^ jji JuJl j_iJl jp J-_*_J jl LJLp 
Nl «jL>u| jiC*->N j> i_-_»_Jl jSU_. N £_^jl ,>j«-*jj 
. i_jl jJL*JJ cj jj'I sJLp ojjj-^jJI ^L»JbJl (_;jJ (j-SJj • (( LjI j_Lp 

J_^_Jl ^ O-j-t ____- ^iJl) ^lj-iMl ^JJJ-JI fj+JL* Ol 

LJajuj t A-jI jJjJl aJLJ I- j_S ^sisj LJa^ tC^LSJl j» ^LJl 
oLi IJJ . Lilj.?- OJ_>- L> Nl J_JLl-~_» II j_J oJ^-o SjjJ 
S_Li LjJl ^^Jlp a_jI j__->Jl olJb-Vl o jjj N Ojjj_ajJI «-LJbJl 

j_S-o_ij A-wJ-C- LgJ Jj tjLoJ-»-^! «J^-*-; jl 4jO jJLo j-^Pj 

. Ls_>Lj L$jL_» j 



L^Ju><_l_vI _->jJ ^j fjj J ĕj-^L^Jl 4_<JL-nJI <L_*I j-i^l 
^jjl ^ w jJJl a-^-Js» ol ^j--' (jjJJl tAristotle jJa__vjl 
ajIjlJI ^ Ji-jj cJLS" . «o_L>J JU_*-NI SJwJl jjAl Jj^>-7 
LoJ_p x-j ^LS . j__» j_* .La J-_^J (_ ; ■ /> ?- - ~~J l l _»_>JLj 
aJljLp ^ j : ; i j-»j j-JLp j-sLJlj £_>LJl o j-aJl (_-» oL-^LjJl 
tFermat oLjij t jJ~r j» ^JjLp Bernoullis ^jJjjj-Jl 
^UjJj.Jl ^jLp _L_jJL tPascal jLiwLj de Moivre jilj-* (_p j 

jjjia-j I j-oLi . Ja>- __jLJLS' olJu ^jJlj toL__>LjJl _J iwijjJl 
4-_,^> j_oJl LgJ ^jJl ^-jIJU-^I >-jL— >J Q»J tf-_o_1l _} jJaJl ^ya-»-; 
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J_aLSLJl j J_si>LiJl oLjJaJ JUol jil y> & ^-llat.jl 
^j.j* - ' ,/> jJ jj> J-^j— JJLp t_U__S\-»Jj t oL liJl o_L>J 

^jj inj~£S\ ^Uj^l jjJLi» ^jl.' L-v«L>Jl a-^L-^I oLjJaJl 

j_j>«J ^L_a>LjJl oML*i>-Ml CJt^al jJLp ^-.—LJl jjill AjLJ 
<£y V^.^7.iu OJLi-JI ij-^LjJl J~>Jl (_Jj> t^^L-l J_kJL;j 

. <j jkJl ^L-^I 

^ LjjJuli O j^Jj JLSi jiJl ijJaJl (»LjJl ^»JlP jj» ^ jJL 

£j.jjJl >_j-L>-j_ .^L-j-s-)/! £jJj_JI JL>j> jLSCiS/l jJjJ-J 

JLlJI J :: -- ^J-c- . oiJL>^> LJlc- -JL-» L_>_j _l\p ^La^-Nl 
-_.L-JI 4j>t ya U _■ jijL* o«_aL>- j_- L-Ijj cj jJ^j 1971 4_—- ^ 
LJLkjjJl LJaJl iUwJl ^ Harvard School of Public Health 
ĕ j^J-U oLS" lil L L-> j^J oJLS' ^jJI t Lancet c-...i > j l 
y> lS£- ^J-c L-ljjJl c-jj^-l . Ll jJl LLJL-Jl jLLj-w^j iL? 

Ojjl .,/•> a Oj j-^-lj 1 4-J J-Jl t_JJL-_<JI oLls>j_w«j 'I ..it a - 

jjt- «LJL-t?! oLi jJ_--~ jJjJtJl Iw-jLS" <»U . (_£ jJ>-l ^yil j-»L 

(j~J . oLa j-JL jt-ijijl jp <uL-'l ^ijLj p_^L?-lj ^jjs j-Jl jLjpI 

t_J jJl ciiJLwJl olisj— j AjL-^^AJ Li> jjv- o jg ~°\\ k_ 'j-J-j jj> JS" 

t o j^Jill ^yjjLi j-a jA iJ jJl ij_LlL_wJl oLL> j-_j 4j_J j_« JS" (j-Jj 
L—J JLi <_£ jj-l <L>-L j^>j . <L-i> j-aJl oJl* (j-aiLJ cjNL- JLgi 
ĕ j_ji j-~>-Li 5 ^Jl 4 j^» LJta o jjjA; I jjLS' ^^-J» j^Jl y 7.25 
j^j-js-L- jj> I jjLS' oLL> j—Jl j?*-> j-Jl (j- 4 7.10 "... . - i j t L»jj 

. L_i> jjjjl oJl* ^IL_J JjN Jl jj-i-j j^JaJ La j . ĕ jjjJl 



IjIjlj . (_j;U_i_>J £_.jj_j ( j_ : _Jj_Jl _jj oL j.Lk-<»JI j*-*-^ 
^jjJl IJLJ Aj^Jaj itaL»-- (__jU_>JI JUj>-NI i_-JUI JUjo_-L 

(jjJJl l^^jyjjjl J-o-Jl jl «(^JUj^-Nl £jJjJI AjLJsj» Lft j-wl 
JU-c- UajJl J--LJ 4jUL- «bl .aJlL-^I jjA^tiJ -J jU.-.:.-j IjJlS' 
(_-~>*J <_£ jJaJl -_iL____jJl *U_JI jl . I.LJL«i jl_i 4JJxJ j jj^jAj^ 
^jj) £3 jJJo j_ft U Jj} i j^j? jJ J-«_»J__-j _yJl 4_v? j_Jl AjjJaJl 
( jjsL>__- > jM 4ji ^y» Ljl jJLp -_j_>-LJIj 4-J-J-__._<J| oLjJU-oJl 

• Lj— _J 

^yjl U-m? jjJl AjjJaJlj KyJ>\ jJ_9*_l _,_=• c_jLJXj Ijjb (j-J 
oLjiaJl (j,<?« i (j . . la" (jj^ 4J_nJj i 4j jJaj 4UU_>- j»_J-LL- j . J - ~ j 
_^Uo_>-^l --J.jj-Jl ^JU /j-Pj iU_JuJl JJl ,,..oJJ W.J..JI 
UiLS" c ....... I L-JLs-j 4...^>l j_i^l iLjiaJl jl .^jjjjl .-_-.__» jj 

(__S 4-jL-__?-Nl (ij-laJl (_J-L-J_7 Jij 1 -_JL__?-Nl (JjJaJl uUj jJ 

4-_^>jj-!l jl ^jLaJl ._>__ Ji . iJ-^lj-iNl oLjJaJl LUs-l cjJ-JI 
. jU-S/l ^ji J/»-^j Lji>-L>- Jip J j-/_Jl j-p _jUjj 

jLi tU;U-_>- (_^_a ,«-*ljJJ UiU-u-Nl -oU-Jl jl -t-~-j 
N . UiU-s- jyjj -_jN_L-_- JU_«j_--L Nl j»_-j (»LJl l(i<i 



>—a.^"j cJjL- JJLl . oU-jjJJI oJL- (j-j_>-j __!! -_jL_>_I ^ \q > 

i>* ^ 5 " <>-> jr* LH.^JI O^l fjJ-* J> 4-jL___>-)ll -jjjJl 
.jjjJl .Jl* Ij-JjUi (U_- JljU ^ t _. - .) t_^L>---t v i/l 

0 jSo JjJjLSJl *___-! NjL>_- jvfjU j_j>--° ^Jl Jaii C_J jJaij 

. JjUJI jJl (_-JiU_- jl 4j_ jjl j^UL___jl o-pI____-I 
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Jl_>_« J-«_«JJ <u_-n j . -* » » V_=_^_Jl IJl* jJL«-j _J 

_J__j Ji IJ_- jV ia-JjJI oLLJJ ^U_>-Nl JJ--JI 

» ; i _JjL_Jl ^y^i. 0\ J-Tjl _)->- J • <L_«_-L *Jl i-vljjJl 
-_j ^JJlj t^^L/jM 4__JL_I jJLp ^ 4_>__l Jl iLiJl ^ j^jiil 

^yj _JI _JJJJ . f j-LJJ v'-- aj> -)'l 5 Jij-k Lr* J-r->-J~ 
SjjJ (*-fr-J -j---*_iLj <—>">__ M jjJJI L>__t V I __aJ_> 
~_gj ___-L_Jl o 15_JI j-* ^UJl *ilj_ jl J.S.T.C-! ?sJl- ^ jJbJl 

. . . dJJJ- *jJJ 



e 




1 



England I >JL>*-jL Cambridge ^o^LS" oi« c~jwl>-I 

ĕJljL<il ^jwo -LC- j^^o toLojJLaJl i-d • ^LI JL>-I "tj L g k> 

(jikJl *lj$Jl ^ aJjU? Jj>- Oiy 1 ^' t/^VJ 'p-G^jjj -L»»L>Jl 
L_ik>sj ^LJl i31Jl« jl oIjl^JI ^ jl=—I o . ^LJI *L«i--N 
|Jb . «ti ji i_^-JL>Jl L~w? lil AilJlo j^- c-^JL-Jl ^^Lc- aLw? tal 

i y>^A ojL^C-Li 4jJU Lj 4jjJ>t~JL> <L«JuJl J j-5-w-l I jji JL>- jJl 

i-.j.S' jjJl ij j-3 J,\ I jjj ^ ?dJU i ^ (j j-^l L»J t -L*LsJ 
jLSj twi^UJl ^jlc- ^Jl?-! ^j^c-l . ^jLJI J jJLwJJ a^jLo-jSJI 

ljb 4jLj.i 0 j . ,,<? 3 <U^>Jj <^w>tj OjUiLj ">L><Jj lj . 9 



J>4 



^JLJJ» : JLii t iw^^jJl L* jjjy. 

aJ IJ ^JLdJ <L)L 4j j^>-J ^J-*-"*- 1 ^-^ J • j-*-^ 

^ LJ- LI_»5I tjjji jj^r-j o^! ^l 
t*_^Jj>Jl ^jic ^LJl L^wo 
. ^UJl ^Ic- k-JL>Jl ^ ji-l j 11 j 



^UJI W/i 18 



jl ^lj-fJl IJLjJ ^L-LaNI ^wiilj *IjJjJ| *ljT ^U— -_Ja-_J 
o.L-.Jl jI__J L.JLLP ._jjL><___- ^JJl O^Ll>-NI L>» : jjJ*L-JL> 

_L>-jj N jl (jJjli jj j^—J (< ^ti j^^' jr* tlr^' <-j j^* lS-^I 

J jiJl eJLJ ,_JjS/l (jj» "jlj <■ aJI Jl oJl» -LJlc- -Lswi J Lo 

. <OjJjl jj^jI _J LijjiU_j»1 jl •LpIjJI 

I»_^jL>«jI jjj^j-j j«-^jl » JasJl * j-Jj ^LJjJl £j> (^jjj^ij jl 

^LlaJJIj i-JLJl ^jloJI _J_£ j*_$J j_~_>Jj ^jLlJL __^L»_j>>N 

L>_5' __JjJ1 _. g Uc- «U-J _ j>-J jj_NJ L IjjLj . IJl» _ ^ 1 » « ; 

^LUJI l_U_ Jl Uj^jj dJJ . jjJLJbJl *UUJI ^ JL>JI jj» 
jl 4jL>cj» S.U..JI j jS\j JJii t^ij-jjLJ (_yi iwjiwJl j»L1 _L>-I o j-Ji> 
jL>_jI (_J L*_lJ1 j___S\jj . JjJ_>s_JI jLlj iL>«_o j_-p 
(__>c_lLJI J_>- jJl obLijl ^LLL.i . iL>t_<i <-_JLS" l_1 Lo oLJ^I 

. jl jji)l .->■ •LlSLLnwJ IjlJLi 

. 4j jJ>-Jl j^waj>_j ol jJ-->- L^L>_>- JSLj n fr_Jaj»_« JjLi 
^«Ip j t j..:.al:->_Jl _-ll5j jJaJL «-jI jSl j__^>_Li IjlJj JjUj JM>-j 
I_$_L>_L9 ^^p-lLJI J_>- Jl LJ ^»_vi LLl>-j . oJL-Jl j-a y> j-ji 
4_J -J (_;JJl jL>-.Lt_ll «Ll -_LJ_ Jl-j o_>-j-_>»j 4_JjJJ . JjMl 
LJ ^»Jij (jJjJ j-jj- (jj> LjiiU-l jj- . (_;L_J1 (3 ji *_-J->Jl >-w 

. . .>NI jU-Liil 

^ jlaJI __s ijjjU-JI ..un 

jLS" J->-j (jj 1 oLlllJI «L>I_$j (_J LjajjJl oJL» C.---0-J _l2J 
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<__J j cHugh Smith c...-<>-.- j_-~ <_<__- Ij pLUJI ^lLSi j-^a-»- JLs 
H. Fairfield _--..<--_ -LLJ^-J .__ ^ I c_->-J <L-JlJl <JI jj! jj~> 
-_«_-U- __s *L-__>-l jj-^Jj^j 015 U-U_e- -_Jl c-Jjj-J .Smith 
jj c__~5 il tStorrs jjj_-_- __i Connecticut c~_-L_--Sn--> j-S" 

l.fr...-i <_«_-UJl (jj> pLa?-NI _J oljj^jJl o^l-^-.t __U C ■ !■/?>■ 
L-J\ - 1 .-,-i -_j-j>L>- __i ^^-jjJLJI J-j-jj . J-w- - -. ; _-J_. J_-5 

ajj-^/I -_> ___! (_i LJaJl kiiU-iSll ^.„oL cJU-Jl cPennsylvania 
(_i l£ jJLJl CjU_;1 ^»-*^ J_«-j c\S j c Pfizer Inc j jj-_> -j^-JI 
. jjji_v ĕjL-JL apL_j <_»!___- t Ch_s__5_J jSsj Croton _jJj ^-p 
t o.LL - -- 4___*_>Lj JjL_— - oj_c (j o ,,h~ i jJjLLi _i (__L»_c- jLS" 
o-L>_; __-_> ccJjJl _UJ- _i _1La ji~>-JI _yL__-)/l _yjiCJj 
.^jt. «1^:j_»-j1 (_^l JjUJI»j J_L_Jl __DU -__JLJ 

LJJI __jU_/_I __Li _$jl- jjjli; _J (^yL-p J;>U c_-_t_5l 

(jj> _-»- > " ^jcj LijL«j i. lJa~J Lo o_Lp _l cl_ jji_- L^j ^L-Jl (j_C»_JI 

--_j__Jl c_-_-_j -J . U__=Jl _J ^jijJl -J j4-J LjL-J tJj-Jl 

J-w-Lj -J-L>_- __>-l j_JI JJwC- jL-J.I ^«i __9 -j j»-L_J| (^JJl 

CJJj Ji_J "_ CjL*_> ji __U Lj-Jjj Ji jl c <ILC__- J_J -_L__ j_T 
£_J (jj> S-ji-l- L^__>- ^_i____-1 (^JI «JjjUJI» jj5J Ji jl t-JUJl 
cjL-L__-JI __i cj! \a >-l j j-sl JJ jl c-J.L«_-Jl (__i __-_»L>- 

. LjL»_JI 

__j_l>__LJ jjj___ <_-_oU- Ojj LJ_r L___>- ^j j_>-l c-_? 
jl c_^L___iCJl ^-a oN.U-Jl c-__JL jl c c.-.--.-- jj..-J j^Jl 
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oLLiL-JI oJla J5\j j y?~ y. IjjLS" i| 'jjjL- 1 ^ j.. 1 ^ ^ 

jyjjLkpL) ojlp tLJjJl ^ ^L-Jkl i_->Jb»«j Ls . ^LoJJklj <L*Lo«>6J 

. JJL^JI JJJJ Jlp J^jJI J, ^+l JjL>_j-7 ^l L*j_Jl jj> 

(_gJb>-l ^JjP- |*_$jLS\jl JUP j»Jfc j_p- 0*A>-|JuJJ i aJt^Jw jjJJal> 

J^Jl 015 J Jt^W ^ULil iili 0tf IJ^aj 

jLSj Ronald Aylmer Fisher <. ^JLi j-JLI jJLjj ja ^y^uLJI 
^jLaJI Lj ^-<sI jJ <■ e ^ l1jL_j*>LJI L>Ljj J \ $ ■ ..•>■ 

i— >jL>Jl < ■ ,/?7 jljjju LL5 » aJl .1935 Sj— » J j-i_i -LlLjj 

<_£LJl iilji y j iThe Design of Experiments 

jLLpI LiiL«j ajL5 ^ j-~i ^Li . <uL5 j» ^yLJl J ./?<jll J 
L_j jj^Lkj ^jl (_j ^jaJl t_4L>wo jpj <• <ws> ji i!L»^o Ljjl SJu*Jl 
j.>...oj SJu-Jl oJLS' tal L> ^ ^j jjli! tAj^>cJl ; o ,/?7 

LiL>cJi c..lapl liLs . ijj^Jl , ; o ./?7 J iLCJLJl . ij jJl 

J jJL^Jl ^jj ^j^^ojsoJ '/.50 <w? LjjjJ j jS\j (_$LjJl jj> Iju>-Ij 

_J LgJl U-S" . <Jj-aJl JuJu>tJ ^la; ...7 jj ^JJ?- t |»JL>«JL»wiJl 
JjSLlo j^o-^cJl LajjJuLoj 0^5\j J-4i (_^LjJl ^y> j_jL>cl9 ijjJapl 
jl5 <__;LjJl ^L-^-jj jl o.L ; ... II ci j£- lil ^il jJl ^j . ^>w9 
j jSL^i oLj.o-->i-JI Jl>-I jLi c ( j.^;.a.l.;.->t-i) j-i^- l_<^ Jl dJ■^ a - , I>lpI 

. (lLj- ljLl- ji) llj U->w> 
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•I lat.J jJ Uaj- jj jSl «L^ ji -SLa jl L_5 

I |JL_>- JjJL>r_<JI £j_a j^JLj j^J ol jl (.(Jj-jjJI ^ .^o- " 

<i Lj IjL- (_£LJl ,jSsj ^J L.'-.> J jlstttJl ^rj* j' '(j-^Lill 

LgJ_o 4j>__J j-^-J J *>L~« i_jl j£l ĕjJLp l g ; l P ^wjjJO jj . ijLiSsJl 

. LfJJj J) jJJj jl C-jS-Ual^l jJ ,_^>- t Jaii 

dJL* (jLt«J <LJ_>_Jlj <i_>L_Jl ^LJl <oLtS" j~t-i (j^iLu 
L^ajJjij <l_L_>j ^j-^-LiJl jJlp JL_J_>_j 4.<i..S' t "■/'^ j_gJ . «u j>_Jl 

<L_J jj ^jp 4j ĕJu_Jl jL>-l l. >Q JJl jJl-Jl JJ* L»J t I _ ; _7 yj 

^J-P |JU-j_<> «Lih>_Jl ^LJl O^L-p-l .la,..>t>.u j»Jj . pj_JulJl 

4j j>_JJ «CJLsLo «-LjI jJLj . ĕJu_JI jLS-l 4>w? /» JLP jl A>w? 

. «LLo Jj j>tj ^jLo jJj 1 t>Lo cJJo- Lgjl 

L»l* I j p iuvjL>_Jl p . <> ,/? T jjc j-J^J uvL5 oLS" 

jjj» JjS/l >- A .. rT , l l _y CjJjJl O^L>_o J5 ^ O jjj ^JI ĕjjJl 

jjjjj (jLs <LJL*Jl u_>jL>__l j»L«j ljJLS" <ol LJjs- .^jjjjLJl jjill 
f»lJj ^jJL>tJ^/l ^Lj-jJl j»L» . _,_'•• Jl oLUj o-LJl ^Jj? j-j~i 
«-I j>-Lj t j__o ^jLJI o jill j>-ljl ^yi William Harvey ^yjL* 

ĕjjj^l ^ (_, J_>_J» J—J (. CjLIj_;_>J| j_-J-P -JjLs-jJl 

<_-jLJ| _jjo JjijuJ __*J «OjjijJl ĕjjjjl (^-— ' NjL>_« l ^j-jl jjjlj 

L«jLii tj»_w >Jl ^ljj-l ^Li i__JJiJl _JI j jj»j ^j ^j tiSjJl _jl 

. aJU i^Juill ,_Jl LgJj jo 

il tii jj»_<jl ĕjLjJ iL*«j ^jL>_Jl ol j-^i >-a..~:.Cj ^ 
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(j-s-kJ . 4~~>_- (_J->- oJ_>- _J.fr JLe- J-nJ iJsU- __jjL>_JI 

C -JLjJL?- _JjL»-« ^Un" __Jj_*_j *\j?r\ (j- L-Jl*j jjJLL>Jl ^LoJjJl 

oLLJl ^jSCJI £_<__>: «_jjU__j» JJUJl J-LJ-Jl j 
j__j- __j*_j_>«_JI _J IJla ^_*__jj . 5i jj_<Jl «.--JJ _J Lgj_o SJuli 
^LiJ j___s -_*_LJI jj_Jl j-s-ljl J*>L>- c-jj^>-I ,_yJl «_<__-_>Jl 
kc-j^ __jL__>J aJu>Jl oIjjJl_JI ljLo- j»Jo • j-Jl *_=■ j~- 
,t,:o l-j^JT ^LjJJl jl Jl-_> VI <^j^aJl 

a-JLp __jjL_>__JI j_o i-P j_*_>-« «-Ij-^-Lj tAlbert Michelson 

. Ll jJlj *■ j sJl Ljl>____« _j j___<Jl 

Jj c j»_gjjL>tj ^jLJ j-~ jS ' jwi-JI j j-Jl *Lo_Lp j-_j L- lj_Li 
oJla J_»w3 «~ts_>jJ» _Jl oLiLJl j-~jj jv-f>-jl_J ____/- j Ij_LpI 
^JLJ J_5 Gregor Mendel Jj-U-- jj__jj-p j-$Jaj ^J . £hLjJI 

j^j __JjL>_Jl J_>-l j-« __<U_>JJ ^li Jj C jLJl A. : .«_'.j _J ajjL>_J 

J-_uj ^LLo j«_j j>_Jl (^yJ-*" (j- 4 l-jLup j_i_: > Jjl ^ yij jJ» : ____> 
jLj-WL. oL^-jj^I _J jJLJ JJL; jj ^li) .«. .L^JL-I-nj 0 jj~_Jl 
j j5_J L^j ^JLJi L$JI -.-..L-Sl j tJjJU-- l_jLLj (<J-___J» (j---! 

.(J-s__>_T Ji (^lil «LjIjJL-JI i>-j_ jf]_J jj _l t«L_ilj 

J-JjJl j-^-S^Li-Jl Jt>L>- j_o « jJL-Jl jjJaJ j-o -_P JLj 
__UJ *\ J--I -J-S" |jj -i_ «Jl iu j_>_Jl j «J__>-}LJl j 
._jj_jJl __Lp L$j>o_j _-_• jp ĕ_Lc- j»_j J L_> t__jjL>_Jl 

_jUo^I _J L^j____>- j-Sll Uu» U-Jb- c-^ijl JLil 
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»_jU_.bU jll-_-I w __u 'J>y J> J—^ j-M <---' • Crij-^^ 
Rothamsted Agricultural Experimental Station 5_;__c-ljj_Jl 

L$j>H j£j-Ul JLSj 'jji-r-^ 1 lT° lA^ 1 _^ — H J">U 

ol . ./} -i-__Jl» __p_cO t oL_a>_*JI ^jj» ^ljJl (^jJ-p ojUJ 
_J JUUI 015 . aJI » ,/i'A __« ^«-«j J-J Ull 
^j-^-j j__Jl £*>Lolj oLs-* jjJI _,>> L__J_>- jjj_L_j <_jL>_) _jj_>-l 
t_L__>Jl ĕ j_3 jj_«— _jj i_jj-_«Jl j jpj jj j»j c 4_L_T J_L>Jl ,_-Lp 

oN-Uo _JL_-j . i_jL s-Jl ,_J JJ--jJ ^j-Jl jL__/ > _l 4__»_5 

l^ijLLj t L» J-4>- jl L> il_- £-Lj « JjJbOj)) |»__>___J 

^yPjj . _$ j>-l _j 4___J J_U>Jl £-_J jl t j--T J-*>" £-j -j> 

U __pljj _-L>_jl j_Sj_« J_Sj «... . „rt -_^J) olj__ij_-)> dUj 
_j_« <Li_ jJ— >l 1-gJI j_L_-j _yUlj t <u A-^Li- t_. : ./?>J olj— ij_o 

. U j;P 

jjjo J__" _->jL>_JI _,» __j«__J| __>l j__Jl oJL* i\.,/i->- __Jl_T 

. Ljj_o aJjLs Nj j-t_J ^J oLLJ 5jwIj oLsLliSlj t^-^jiJl 

(j-j_» f-jJ La j_i- _j» jiS"! <__* r >___J ~_»_JI JjI__- ,_y2J<J jl _-~> 
___" . ijljju jia_Jl J la g-> 1 o . ' .. y> - __i_ _fSUj toL_^a_»_Jl _>-* 
_^»LjJl Ju_-5jjJuLa JL». « .. ^ul jl _J j^-^l _-JjL>_Jl ^yajo '■_,■'■_; 

^ljJl £-LJI _J _lj «_L>- , _' i__v _j bj-_Jl oLLL_-j tAJ__. (_J 
_j_- <_«j-»- ..„'> L> _LSo . L&j-p jj- ^-JaLUJl __« ip j__» 

jAw _J J-»-«J J_> I fj ■,<? « ; jl t<Uj>. ; lall jJe- CjI . ,/?->-Jl jJJj 
olj-ij_« __JI _r-j-*-^ t^L-j jJLp SjJaJ j-__J jJaJ 
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^>b4li t JlI->-<>lj jj «ip Ij/Jl L$JI UJ ^Jl .-..../t-WsJI 

oLU-Jl <L>-:lJl oli j jjjJl jL-<^L (jjii-T o jU_Jl £jLi> 

«Uj-Lj;. Jl <u__-LJl oljjijjl <L*pIjJj a>Li . ^jj-Jl <Lj_>Jl 

iLiLwi LgJ^jU* jl JL>-ji t,_$ ji-Sll «LpI jjJl oU_;Sll £\ j* 
^0-l>* J5 jl til . LJj^l o^>Jl U^LoJ oj_-p1 131 
1 ^ ... a ' .,<?tI| ^jLjJ ^jI jJL jIjjAj I o g 'I >« -gl I o g ' 
tSJJlJI (^pIjjJI jjkJl iU^. JJLU ^ 1921 iu- «»Ui .LLJ 
£w=>j! tAnnals of Applied Biology «Li-JaJl s-L^-Sll o %>»__< 
!_»__' . ol j_ij_Jl j_« <>jJ <_$l Jl o »jl-*I ,__i <j *)1 «Ll L$_J 

^_->r : I 0*}Lj-»Jl ojjc £_-<>->- «U*t>Lo ^JLP jLLjl CV->W>jl 

«JLLjl oJla c. \ il . <LLLj-_ii J j-5-=- ,__i u . ■/? >-Jl *_i">Lti>-l 
. «uj-.ll ol-Li J l jjo «c-j jj jJLp j~j"I » j-«> '.«> Il 

J jJaJk JCP j t_L__>Jl cJ j oLUJl j__^_iL j-JLi <»Li 

(_gj-Jl -J^L-»-^ ^jI jl ^-j>jlj t«L_s->l« «L-. jLIsjjS/I 
j . jLj J^-cl-J . «u-L>_JI oL ./?>_Jl jjl (3j"d ^J-* 1 _J} jr" 

t_jL_> jj t^yOj^-Jl ^ ; «..j_UJ ^jJaj _J « «U_>- 1 JUJ- » ^JL-L-2j> UU-^j! 

_Jl <L_. jj> _i^L_>-*j!lj t jjjl _J L-_. ^l <L_. jji «i^LU-Nl 

^jp U-gJ _aJ JLh-o ^ «bl (_gl t L» ;: kll jS- oL-ai-Jl «L_- 

j_o «___- j— c-JLS' . k_jjl_>-Jl oLUj <»Ijl>cJ--wL Lo_«|_ 



n » i 



«UjJLo <LJUJl obL_JI «L-. jjjJis- jj> j it_jjL>«Jl 

J-£>JJ «I - ■ ■ /■» aj oJjUll 



t I j O , l> ./J I j k_Jj 



L>_jl j_P jJLJ ^-JLaJ Ja-oJ IJl* jJ_>- 
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5j j_>_Jl ^JL-J ^j-^Lj «■jlJJ t-LJL-Jl 4_>-L>- ^* 



-L» 



oN_>L-_- ~*s- y*s~-/> IJl* ^^iljjJl ^ij^jJl Oj_x*j . 4i5_»_Jl 
L»JLo t __jjL>_JI oLL__3 ljt«> j»jLi L-lijl La j j i _y3-*-> J--*-' 
oLLj j»JL*Jl . 4.-LJI 4jj_>_Jl -t-jLJ _$j_>-I jj-*j J Jia -j 
. 4?-jjJ__Jl 4_J_Jl 4jL-_JJ i-^-LJl "*«L*Jl t >o -J t4j^>_Jl 

^ * j . (j— -L -J L -_~ .JLjLo^I _l>-I 5_i j-»-j *)L_- JL>-LJ_9 

t(__«J_-Jl -_L_-J-" J_ ./»■».* _£JLo _-*L_eJ __jj_L_-I _iL>_jL il_*_-v*_'l 
0 ^LL-J 0->_"--l J5 |»-liiJJ t <<__JjL>_">> 4_- j-»_>«_»j OtltJ 

J^-/--»-. 4JLJL>- *-L>- _J_c- jL>_-_-l J5 4^-J J-UJ N . 100 _J1 

^jjl £-V~ , l J-oJ I _-__-_; _w-j_b jj -Jl JU-^I diL-gi t(__J_Jl J-JJl 

JLj-j . _$ jJ-Sll ^wil j-JL 4jIj_> _J_c _)j_xj L-j-u t L$_> j-_->-l 

-_a 4_JiL-J -L_>-l Ji 4jI jl t_)L>_"_- > _'l j»jJ ^\ 1 ) A_jL_»I JLo">-I 

JL>-ljJl oL>i__«Nl Jjh-t-j 5-Lc- __jL---i . o_>-~-Nl j»jj ^L_»_» -j-JIj 
"j_c- -I j^-L _■__*. ^/I ^jJL IJJ t jl-J_JI oL> jJl-_- j»-^--J __?_> j_-c- 

aL.,^>-j (_$JlJ J-Lol IjJ-LSj 4jL>-j_> j__-v jwo o J^\JJ ' J oLl»__v»l 

. oL>_--l J_xJ -LwJLJl oL-j. __* oLLJl o jSJ . ^-Jl-JI 
J_* ^oLU-joNI dJLL* J iL_-Vl -jw ^jJI V jJoVl L 

(j— « jjl __9 J—J_J| 4 -J-- J Lo 4 ■ la n".\ oLL>0>l 4jP j-»_>t_o O j-Kj 

___>J l$,.-j.> ^l "oLJl J_? J-«-i" ol __-->-j J_* j»l ?___i.LJl 
__j j»l L_-jj j»l Lp-j-_-vI oLI_>o>Nl oJi_~ (_$ j->_J J-a ?oL>o>Nl 

, _ ~ ■» " (__* 4j_t_-J*jJl 0_L* J-S" jJjL ?4-.--lj- S-L>-j J_S" 4_pLgJ 

. -j^>_Jl 
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O* CX** & J** "^iji ^ ,J - P - ^bj-' jrr-" U?j->i 

^Lp J j^»JJ <L> jj>*J _ "i-o-Jl jv—i <U» : .Ml jS- ol ^»-— - ^ 

ijJajJl jl j-JLi- ^-^jl • L% J1 (_$-*-<> jJ-^LiJ <Lj}\Jl oLLJl 

CjNjL-JI Is-y^» <Lj>_JI ( , ■ „ „rt7 ^ _Jj^1 

— JjLJIj 1 <j « <>■>■ _Jl oLLJl JJ^LJl t_jw jj t <u-jiL Jl 

— io._j jl t<*J_L j jScJ <L^J>*J jJS" _JjL)"" i— ->-J <ul L5 . <Ljj_J| 
— ^o_«JLS gji» 4_i jj>_Jl j jSsj jl UJUJ . ^jLJI _jLL> jj AjCj 

jl i j^>Jl c_JLiJ <L_~J _JLJl ^ _i^L_>-Nl *LJLJJ 

-^jLj <LjLL« (_$jjj^<aJl jj^J . <J-*j»J_«_J1 oL^<aj>_Jl _i jLi"-^/ 
|VJ»<J _Jl (. «Jt_w_JI ~_Lj L. <L ^_ 

. L$Jli ajj^^JJ 

SJi-_j>- <J__<jLj tojL»_Jl |, ■ o ./? 7 <uLS" _ji j-*~-*-* LojJj 

. ojL>_Jl , « />*1 i»Lp _Jl ji I <j ' « J^—ilj t ojL>ij jt_j°L,<aJ 

^isnt jj Jj>- _Jl oJLjL-ca <Un<sLj iwJLJ J| o <uS\Jj 

Jj>-I £J JAJ lj*^Jl lil t<W?L>JI jV-$JjL>xJ ljoo.,<-n jl oLJjJl 

oL_- oU^- 
^<aJ ^JLi j jjjj>tJ <L»J— Jl <u_JLll ic-lj Jl ol ^j>- ^jjiil 



«LpIjJI oLJlSJI _JLp «Lj-LJI i^-JL-^I o Ja-^J t_->jL>Jl 
oLS"L>_<_;j . «V>U^>' -LJJ 1 -; J j9 - Jl r 11 ^ 1 p t> 

p_w°L_j Qj—J «u-JLc- oLLS OjjJaJ _JjS/l jj_<jj>JI 

__ji O^/L—J .si~W eJL» O^J_»__-l . <7_LLi_Jl k_jjL>_Jl 
j jSnJLij t<L_j>L__Jl <LcjJl <LLijj ol . o.JnJI j i_JaJLS' tLpljj 
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N 4jI (^ljJl LJL- (jil^JU . oJjjjv« <Lj>L>j oNjL»vo ^j-» l$ola»a 

> Llao j-a^l jSf Ajy^j" ti>>^! <jl j»JLjJ ^jiCkj 

I* < * * 

oLsi>L>jJl ^j-» ic- jj>- L» LJLpj t LiJij Liw»j> 1jc^> 

. iowaJl 

ijj^Jl ^jL-J j-l-i twi-^ij ^J ^UJI iiljJJ <_$ jj>- UJ 
^ ^^Jl ,>~*Jl fJ -Jl cUS ^ ^ Chlt-I 

j^w»j o>j~-11?~."I LgJl C-.» o j jjJl (j^J <• ^jr^ 

. iiju ^j^LdiJl 



e 





J- 



^j-oj JL_J_>_> t_ . « ,,17; AjU C _J^J_Jl ^isjl CjIjjj _j» ^J_nJ_> 

5itol Jb>_j Jl9 . ^jJUl _j» l*j>" £j _ 5 jI./3'»-NI £_j^_Jl *UjjI 

(__» _j. _ -. - ~j y-!lj jUMl oL-^L^Jl pUJLp JU-c-I ,j_ijo __4 «lJlp 

(Jljjl _ji <J OLt-yJj Jl_>tJ Ji Jj t j-.t.P £__*Ljl j j__Jl «Lljb 

.Johannes Kepler jJLjj ^-JUjj Ji» ^JLp ^LJl j _Ji!l 

_l.lp oLo — -i l ju>-ji ^y^y jis t_j__>ji ojjio __« jjji l_t j 

J__ii! ^lj t <_JLUJl ^Lp ^ iJUap-Nl »U_i-Sl «Jjlj-J tisu-Jl 

^ Karl Pearson j j—j^ JjLS" _ j-$->J <LuL<a->-Nl ĕ jjiJl ^jjL 
Charles jjjJ* jJjL_J _lj_l . jJLp ^LJI j _JJl 

^ _y--L_l i ;L- __>- jj jwJl -J*>L_>-*.I jl Darwin 

t_5ji*>y *L_Jl -JujJaJ L-L-l «JUkJlj iĕL>Jl 
_;JJl ja j j—j_j JjL5 _$jJL><_)/l 4JL-j jl o_j 
_,-p <i*>L_?-lj ^L__>-Nl j-_Jl L-__-J> Jj_l 
j ___Jl <> jJlp i._.4>.:.>Jl ĕ jJaJl . .gis&jt 
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<L-lj_ olj-; Ljj_p JjjU Nl j ^j-h jS* ^j-i j-SJ (J 
^ ojl>JIj ^^iJl c-:J> LJj .1960 <u_- ^r^.j^ *L__=-NI 
^ g . - <_£l ^J JL>__JI Ula ^ jL_SJl j_J jj_~_Jl 

IjJlLsj i oj__i_s____-l -_gJl jl *>L_^_- jLS <ul LoLi tJL-c-Sl 
J__J jJLJ j-iJ-j ijLuJl (jL^ (_<J-*-i . <L»_> jl» Ljjjj-JL-.- <JljL_Jl 
l^O^' : -^-'> ^ LV t Churchill Eisenhart OjLpjjT 

Ol j__Jl jjjj OcoLJl <LJ_> Ji (j-jJj jLS" _$jJlj i ( j_-jL-JJ 

<uJ_l t L r t5" I j j>-c- *>L-j oLS" <_l t j j__ JjlS ĕL>- __o 5 ^-i>-^/l 
<__>_Jj ^^iLJl oLLsJ (__i JL_e-lj i_Jl_-__>-Nl i_jj_>_Jl oj-ii 
c~>J -Li^Nl j-jc^UI cjL_JI __o -jwUJI -y*^ _LpI .UL- 
_J>J t <u__aJ j j—j-y JjLS" jjl JLLol j_o j_j j p t-l_J__p ^IjJI 
<luSL« _yi Ijl-_^« (,-U^-jJl jjj>_Jl JjLS" <Lj J uyL jj Ijl>-I 

^ j_>- Lw ojLNlj ^uJl ^__J^_Jl jp 

(__L___) JjLS" ^jLjJI j_Lp JJLi JJLSLa JUJl ^J_> ^J 
LJLJI __JI I jJ_>-jl 1870 <Lu_ __i tCarl (sic) Pearson j j—j-^ 
L ■>...>- -^ol _JL*j . 4^^L_Jl <» jJJl __i __JuJl Jlw_j>J o«jL_J 
j___Oj ^L* j-SjLJ J^LS" j . Karl Marx j-SjL JjLS JU>1 
jLo . J jSh (j-iijL |^-l <L>_$J ^ __JiL__J J jS/l <u___l <u>«-$j 
iwJ-S j t«u__L_Jl jUl __i oljj-SJl 5jL|_J; *>L>L>- I jJ_>Jl _Jl 
_L *L_JN ĕl __>JI <o J oJLS" JLil . JL-Jl IJL* _J __LJi (jt-iL-S" 
Young Men's and Women's oLLjJl j >_ r »L-->--ll _j;L___J 
. iJljJl 5i jj>-a__JI «ujj__>L_Jl I jJl>_jI J___v j Discussion Club 
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ĕl jL>ojj jj-b) (^jUI IJL oLLtJlj <_jLjJI 

^LJMl ^^ki^wJl <uSI Jl iiJaJl oLLĕJ JaL (J-P ^_-.,~>Jl ^ 

. j_IIjJI ^J «LLJJJlj <L^L*Jl JJL«.<Jl I jJLSLJ t^j-L j-«Jl j 
t^yPLj^-Nl j^Jl iJu» «^rjj JjLs j j-*^ J' J ^r?«-J j 
<LjL>_»Jl oJLaj . (^jLJI c-LLil tljj jJ>-\ LLp <J jLS" Ll 

tLLsS/l j j-jj-j JjLS" j-S\j4j "L-Jp ^JlC- frj_aJl ^giij LpL-s-NI 

-I Jl obLJlj <>LJl <wL>_^>l j 



4jwJsj LjJlJI 4 LJLJl ^J JjMI j j— 'j-j <>Lj_*I jL5 
j»jJjJI J »\jjz£i JjLjj-i ^Jj? jL- <Jl j^p-j tL^L^Jl ^SLJI 
ju-l ji e-ib-" jJLp £-*LJl jjiJl y oLJLJl J jJJ .L>-LJl 
J^-ail Jj» * jLlSCJI IJu» j-1*j .oUJ) oJLc jJwj j t<>jjjjl 

_->jj>Jl J_j L o j--J oL-J>LjJlj <>jJ_Jl <L__J» i_jlSJI 
L_* toc^JI SJL.Jb.Jl jLSo^L LjL jL JOJ .Jj^I LJLJl 
ajjJLM jLSj tL-JLJl <_<LJLiJl JL>>> LL* LL5 <J_-_>- 
«Jl» i^w^Jl ^ «jL-^I 5Jj^- J £i\ 4l _JlJ| k.,„.ll 

(_5^° («-^ JJ • 43 jJ»jj «"J-LJl JLcljS |*-$jj ĕ*ljiJ <>Jj 

ĕ_j_>-jjl jLSoMlj |v-aLjLJI jl Nl kUjLS" ^Jj? <u-*> <L« jj>L 
4« ; ...U.ij w^jjj-LJlj (^pLJl jjiJl J^Lol /_-« j-iSC; ikJ jj> <ui 

. I Jla L> jJ «ujLJl <» jJjJI 

«LiajJ jj-JI jjjjjlttnlJ ^ jia j)-uJI) (j^jjJlA jJ 

j-JLj o_>_j t<JL>- ^j-a <J_>- j_JI sJla ^yi j jwj__i ^Sj 
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tSir Francis Galton jj_JL=- _r-.~-.-l Jb j: ...ll (^jJL-l^l ^JUI 

jl . £_iLf S\ oUdj (( 1 _i___5L_S'» ^LJI (Ji^ <_£-- -i j jJ~JI 
(JjJaJlj Ojj J->J ^Lh_>S|I oLwtj 4 .. ./? j_v2_>- _il .t-TjTI 
j jjJUJ 0_»_s_-Jl dJUU Jb-L^-J 5i j_«_- 4_oJ_>--....J| 

oL>*>_Jl — _«j ^L^*- 1 ! ol o i A^-^»j_^ai»- ^j-oJnjj . oJ_*-j 
oL>*>L*» _ypJJ _jJlj t^jL^^I ^jlc- 4joj__j^JIj iola.::<>ll j-p 
LJLc-j Lj_ «Lji_ j tJjJJb -___>L ^J jjJU- jl Jj .«jj-JLc- 
J*>L>- «-U>-S[l jJlp- _J| oLs_-LjJI ii_ iiL-,^ _yj__j LjLa 
OjIjJ £j__> y «uUyl J_ljl J_J J_>-i tj»lij f .l JsLj'. <_-Jj_ 
«•L—j^Ij ^LNl _tj> ^ljjl _)—*' oLojJ—*— _ ■>_>- . 4— >j_— .— »— II 

J-__ .ij->-J j»J_J oLj » ./> 4j>-lj 4__nJ . p j ^j - L .»- ^jjj j g .t n II 

__j 0->_o jl jji . (j-^jJ' <-LLi_> _yi «-LsjJl is-jjj oJw»- _r-Li 
.JIjJf , _l Ji« _r-L-Jl 4l$.. aJIjjJI oU...Jl 

t L_>- jJ j_j 4_J_T ^jjo j__) _5j— » J—J j_~s-_> «•L__L j j_JLp ^LS 

JJ___5- J_J _j_> 4__fc jJ-C-l j (. j JjJ __i (^LLll 0 J_>- J _j_> (_£j_-- 

^i-woLLo £<~>cj <_$ j~» j^Jl « (_r* f - ' • L^jL-LLo -_>-*-' o*>_UJl 
-I jiSl _; ji»l _^L_J>-j t j»U_Jl ^jiijy ^r^jLL» j jljjSM j Jl jisSll 
. oJlp ol ja 1 $ ./3->*i j 4jj^L_-o oLLJI oJl* JjJ_>- j»j tiLLJl 

_Jl s-L^I (j-o ^--jLLJI JI__j*I 4. ; .a..-C jV-JJ 4jLjJs ^jP o_*«-j j_> 

*U ^ jjjJjj L.L-JI JujJ^ ^Lj^I jl U jJj_. jlS _l . ^Lj^I 
4j L_j ^j^-Lj -o j__i 0->t-j jlS" 4_5J j t _JJ j5 <L>L_I t _^LjJf 

. ^Ll Jl >l _J> bL__*l ^L'*-! Jl jJ-l 
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i-iUJl j jjjdLj J-jIjIj _— . *y (1936 _ 1857) Oj— jt» 
. «Ja— jJJ jIjJj^I» ULwl -y-L_> jjJU __i__:_S'l IJLSUj 

c- J _-* t i *»( vt ft * 

j___il IjJjiL js J---I -_-UiJI ( _jLj_*' *LoM -LjI Jl ^aJl ->__- 
j-a JjJal IjJj^j j"il J^-*l -_al__jl ^j^aJ sLjIj tj*_£jLj ^j-a 
jj^Ul Jl j_=>l jL_» _____-J i-i-Lp ': ji _JL_* jlSj ( jt-$-Ll 

-j_aL_>j . <_jj jj«__jl Jj_ft_«Jl jl Jsu_vjJI oLtiJL ^j-uaJil -L__Jl 

^LJI Jlj-Ul J-4 £__-jl Jl-j-J-J a-L* Jsl__jJI ^jl -IjJjNl 

J5 Jlc J__--jJ1 jI-UjNI SykUi J____J b UU il ._*__. 

_~-_-^ ^LJlj ) _ r _-L>Jl J__aiJl ^ji . -__<JL-Jl __jU-_>- , >LJI 
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j jJLp s ybUi Jjj-*J j-- R- A. Fisher j-^i . \ . j ^-SL-J 
j>U__r_1 JL* >,„,; v'L__*-l ^SLJ Jl J-_- jJl Jl _Ij_j , _ I 

.^-JL^JI jj-S/I j-lSj iJaJl __A*J_"lj 

jjj jLSv-VL <_l iiJb- lij^l j i Jl asLL-SL j jJLp ^iCi 

jl tjjij L-S" t^j^jiiii . 4jU-_>-*>L- __jjJ__< j»LJjJl J_J dUS 

JljJ-l jj_C IJL» iiJ*j (J Ja-jJl Jl _J__j , _l 

_),^« 1 J jJ» j j_n-~-j i<L-LJ_l ^yljjJs j»-fjLI JljJsl ^la.u jj LjL_~ 

. (-_-L-Jl jLai Jjbw. J~L_-_,I J_*-l __.) j^fSU __. j-jSl 4__>S/I 

t dJJJi5 ^jiU Jl>l J~Jl Jli Jl >l J_u_. jLi ULSL-j 

^yuu ^. : .. ^ ...j _L_JLj . J_j>- Oju jL>- -_LJIj_ iJ-KAj 
J_-_)J . IJlS_~j tlj-jai jiS\ jLjLp-VI ^jO-^J i(*-frjU __. j-jail 

J jJa _L_jL JL-j __- j-t-Jl Jj j_-Jl j j-Ci.j.-y t JL>-I 4 - „<? i 

• j^l ^ _r a j^~* j~--> j^i _rf_»H> 1 ^ _r a J-^ 

__JI l.la.jj J__«J ^LJl JljJsli iIJlSL* jyN\ _$j_><J N 

Jl jJj «-LNl ^LI J jJs ______ j jLS" lil Jaii UL* -_jJ_>cjj . oLiJl 

0 * 0 

SjjtUi jl . jL> jJs <L-LflJl jl _ai «-Ll JjJs ^la.ujj 1 «LoL-Jl 
C « JJLJ» __Lp JiiL>_j"j cjLlJI __ll j-«.-U Ja-_, jJl __Jl _l-UjNl 
I .JLr^l j-p oLijJb_-Jl oLL* 



0) 



oL__»lj i<li*>_Jl -J_J L_J>Lj LjLJL» jjJLp _._ __ ,_ S 'I 

__- j}\ IJL* __>L__?J J_L*_- j jJLp j_>- jl . «Jaj^Jl _L-L-_-» 

o-bji <_!_■_-_- LgJl . _j^_.j_JI j___>_Jl __s Lg » .<>•>- __Jl oLLJl 
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^ LgjSJ j t Ja-, jjl ^jl jlJJ jNl t_Jl JL>4 ^-LiJ L$PjJ ^jj. 

^JL>«JU-I j-» J jl j-A J -ĕ j-*UkJl dJJj > \ a \ L a LJLUJ 

JLhj 4JU-1CL-1I ^Lii t b yl*.«jl IJLa (_J-P JjLJ Jaj Jl ^J, \a ./7 a 

UL$j1 j^l I ^l ^^jcJ Jaj Jl UJLS" ^ jUu~j U UIp . dUi 

^ jj>- «LJlSsJI oJLJ . Jaj Jl (jUUjj (_J jJL>s_JI <j jJlp (_«J-*-<» 

Jjj • t j c ~i (j-i Jaj Jl (_<W5jJ «UUJl Lgl U J t^^yjlC- 

f J\ ^^J-^ 1 Ji {yr^ o* M-^- 1 

. jJjtJl <J> jjJ jjJlp ULpIj ^Ul a-JlJI aSjJI 

AjjjJI ĕjisJl ijjjj ^jjo t JajjJl jp «UjUoj jjJlp i_J^jil 
t ^jj jJLjJI j jJJl ^ jJLp j-o ^rr^ <-£ Sj>*z-» ^^Jl oJL,Ju>Jl 
. a jSUII SpUj? j»jI J jl (1)15 (j j** Jjl5 oJlJLj (jSJ 

^U-i~.N (» jJUJl «Uj. LaJl iJjLSol (j^ ( _ r <aJLi*_Jl j»cj 
(JLp «Ijw» j jSJ U UU (» jJjJI jl L-jj JJJ . «LjjJI 0 jSLJl tiJJj 
«u-^>L Jl oNjUJI <IpLv» (_J ^jl>c-~J tJJLJjJl (j-^jLiJl JL=»—l 
jl «LjJLJl «UU- j^JI «Lj_i UJl«j jJJ . «U-UaJl ^i..,«?J ^yJl 

i!jU«j (j»jJl ^ 1 -*LuJ tJaSUJl ^w>Jl L^JaJL (_jJl 4iL>..Jl 

. £jUJJ c-jUI J^UJl JL»j (_sJJl ^ jjo Jl ^Jj^ ^ ji^j «w>Lj 

^JI jJaJjJi t ^ «U-J JL J_>«-J ^jU_Jl ^JSr'. ...i jl UoJUJ JJii 

. ^ <wJ juJl>»J «LjJUI i^JLL Ul j>-l (_JI i_jjUUI JJ...J..J «Uwj 
oJiJl (j-^JL* (JjU ^W.i (^jJp ^p-J^U » jJwJl (jljj^l ^-Jij jj^s 
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ISLo t jJ_>t___Jl ^ji-C- -_J__>«_- JsL-j _J| J jw? jJJ Lg-daJLj __jJ| 

ol _jlp SjLjjj . -_>_-_>__,_> ^jLjJI j jisJ L- Ij^L ?__jJl>_j 

. "t jJ->Jl -_jjL>_JI _-« ^ j»-J OjLaJ __JUaJl l j^- jJ <Lj>-Jl 

f. * * f. 

Ijl ./j->o j»J -_$Jl « jtAJaJJ IJ_>j-« <uJj«j I ^i>-L_-- _l__-*_l ^jJL pJj 

. -_JaL>- Llijl t j 1 1 jl ^ ^:ĕ_ ^»J_«J. -_>_ t >_ v _J| <LL>-Nl __Le- 

j jJ>J L- IjjL -_jjL><jJI JjS jl o ^ j _->_j j»J (^JJl j 

JLoi t yx^l ~J jJl (_J-c- jjJL__>_j c-LJjJl (JjI ,_J>- Nj t-jjj.j 

yr Ji . ijj^' <J-> «_** jc*J ^j^ j?* J- 1 -^ £4 
t__Jlj_Jl jLIpS/ jljj^l JT-j-l _^*J *,_-_Jl (j^aju Lib -iyJl 

J J_^>J| (j_>L_J L« _j-SJ • jjl *J jj^d BjL« i*il _j J^ 

4jL«-NI L*_L>-I ^la-. N - _-l>t~o j»LSj1 j_* jL>_-Jl j_« 4_«jLp 
. i>t_>_s_Jl Aa__J| jjJ--J LgJiT L$JV<_>- jSLkJ jS\J t4>_«>_v-Jl 

^jLj _J| Jicj N LLLi tijjjiJl j j--_-j » 4jL-___ > -L 

<»lijl _ j>*-° J-; lL$jlJL -JjL__wO -_LJ_ (___-) Lla-S' -_Jjl_>_Jl 

-^jjjl <U&L_*_> jSL_j . j. . »t!| £W? jl t (__«_» J -^JJJ jl l 6 
jt-SjJl ljL* Jj ./J>- 4_JLSLoL Lj-ji-J l-_- s _>Lj -J_l_-_o_S" (^-«ijJl 

-ijJl l_L* L*J_»-L (^jJl <u ; aH (__-jj . 6_JL>_- a__J (__Lc Ja>-t>LJl 
Nl pJisJl L__x__> tLf; j_jjJI <jSL_j N a__J -j-j_- Jjj>_j" _-« 
_jjL>_Jl ^jLJ j| . 1 1";'» 7 '*- j-» 1 _r>^j °--*' iJLoJ-*-! jji- 

^iUjJl _J>J tl_J_>_J__J jw-Jl _->L»J N Ajl _$l i-jl J_t_P 6_ jil-Jl 

__LLJ w>LjJl 4 - . . la ll __(___> J j_o LlSLg_7 j«_ljj_JJ i-jl ,,<?>-Nl 

. 4_>lj-_jJl 
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-_jl jJLJl J-^jL" J jJ_J c_i Jl ,_yaj«j ^ jLJl oJjJ JL-J 
-L>uL j-1p ^y-Ulj ^y-Jl jj-Jl jjLjJj j-SJi ^li . ili^-^LJl 
. ii j^-iJl *ijJl *->-j-J j%-#jLla>-%« *-_Laj *^-J>Lj oN-L».- 
. ..; Li j_» L^j LLjlj <Ji>j_>JLJI /t---Jl ^ k-sl^-lNl (1)15" 

i___ljiJl jl Ji\j . OJjuI ^ULj t^LJl Sj_^=»-I 2i_ ^Joj 
oN-L-JI 8_J_>_~ OljL— « £-j y-Vl 4-SCl__1 ^l ^Sll J 

N S^\l ii_ f -U Jl ^j-JJl l--J . iS" ^JJ ^L-^I 

. A.n....Ja.ll Ji J-^j Lo 

L>- j-^j j-SI ^ * —— Jl ^ji b- jj>- j_Jl i— 5l j-t-Jl ^sl 
J-*j oNjL«__jj t*Lj__Jl ^ ii_ j£\ ij—Li Sj-$_>-l y.j^> 
-_»JL>>_- ^j^Loj -.a-S - . ^Lk-^-Nlj e-L_-*_"l ^ jU ^j^-jLLJI pJ_& 
w>Ljl o^-L-Jl J_LL>JL yJJ J-L-Jl ci-^l ?v_JLi- 
Lf; LlUlj JajjJLJl j*-~Jl j-j -ilj-»-^! i>JL<_Mj tiiijJl 
jLi tl820 i__- ^j ^ljJl ^ . J U_J N jww» lis-i-S 
t_a-.^_; La Place t j~*>L > - L$_> ^Li ^l -___-*> LjJl oLI jjJl 
LgJl Jl* t^jjdl LkiJlj tjj^l ^jjJl JLj_>-NI 
j-i-j Sj_JwJl ^Lk_-Vl -_LLJ L_-l ,/> o II oNL__-*>\J w>Lj 
jl «^j^Jl ___j_>__Jl>> jv--L _i jp j ^jjJl Uai>- j4~il . a_LjJI 

. (1) _^L_Jl ^jjJl 

i <pl_» j-» J jl J >.t:«j jLi ^yJ LwjisJ Jy_«jL»Jl ^jjJl) ULi-l (1) 
= ^j »L»I jjl *___! 4. 5 . .. ., ____>Lj jL _j-jU JjL? j_SL aJI J__. 
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*ljj Lo ^yJl o ji-->- jl j j-* j-j jj^» jj°^ > l 

i>S\juS\ oLUl Jl >JLs .£jJjJI tJai- j! ^L-Jl gjj-Jl 

(jj> ^JJ 1 ^ . .. d I (^jJlLLjl j£- j J-Oj-J jJlt t*L_>-*j!l jt-L* ,_yi 

4__Jij L. J5" jl ^l .(JUi-^l ^jjJl (_yU LjjIj^L tL^U_J>-l 

JuoLj-j LjJ^Lyi^-l ±Ju0jJ t iol jJt.-ll B ji«Jl (j^o ''j-*" * jS -i ;> - J* 

(jj> ijs- j_«_><_- j j**ij-j «_jt_i__5l . ^yjo jjjl J_»L-Ul jj* (^j^Lj 
L$JI LpJU. «(^1 ^>J^I £>jj_Jl» L*U— I v-JjJl o^LtUl 
J_T . oLL-Jl jv-!LJl L*ljj jJ o j-i-«-Jl (j.- £jJ <_$l a 7 
. ^Lijl i*jjl J_-»j APj«w>tJl oJla (^i ^jjj 

(«Lij^l» ^ ^JjJl J-.L__3 JJUJ ^JI ^lijSl ^ihio 
Jj ^ U JV\ .Jl* -J__>-*>1- (jSLw V . «jj-oliJl ^ JLi-_~J (^l 
LL?-^ |>LijS/l aJL* c-llw . (j^LLjl o jJjo «ujjJ- ,j-<» -^____~J 
<. «(j-^olJL» LjJLS'» 4-JL jJI (j» S_ ji»L> parameters ol^-JcuJL 

j j-^^j f»llaj *^>- Jjl LaL_w ^ tf .,r?" ^^lll ol j^JcuJlj 

t(j-_jLiJl LJ j_- ^jLo ^jJl -Ja__jJl <u-JtJl :Ja_-jj| _ 1 

1. » - ^JL-jlJ ^jl» ^_JI : (_^LJL)I ol _-_*-J'_'l . 2 



.£ijj_Jl iLl»_> i zS jj> Jjl jU ^JJl Abraham de Moivre jJIj-- 

• Jr* _r- i5-U_JJ j J_; ^JJ jjj_> J_Jb jl JJ-U-d iSj*yr y-. JLaj 
Stephen Ji/,.. j_oL_Jl __J-«Jl ^jj-Jl «L_J UJ Jl_~ Ul~ J5 

L oL__>LjJl __j j->-jj *Jlj tmisonomy i_-__-_Jl -.LjJ-j Stigler 

. 4_U— — SsJ I— UJ .^. 1 tf 
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t Ja^> jjl J j>- ^ujLLJI 

j_-I JLp __-__Jl LjJ ^Sl i^jjJl : >b_!l . 3 

i J__< Jl i_jl j>- 

Sj_Ul oL-Lill ^L_ ji*, J\ J\ :ojjJUl __,.-_ . 4 

.J__,jJl 

^jjjJJ j j-< ij*-> ^UaJ j-_>_ _Jl _ji ĕ_L >- JLLi _JL_» 
4-iJb- «JlS ^jLJl Ljj c-o.t-l <_J1 ««-L-il» Jl cJLS_ i^JLpLNl 
^w»L Jl __JljiJl _il___5l Jj !_>_«_• Kepler yJS" |»Li . J jJ_«j>j 
j»L!j i_jjL>J cJ jL>- . e-L-uJl _J <— _TI jiCJl IS y- > e„n' _jJl 
ojjjI j»jJ1 (j^-w» -«_.✓> j-T 01 William Harvey ^^JjL* 
j_ /?L_Jl ^j» __»L _ JL t-l.-<_— kJI C— »lij . il^r"-" jlj-_*- _rril j-^J 
yJS" («Li ^yJl ^SIjSLII __J .^UJl __« 5JjS_Jl oL_>Jlj 
(^J- 0 ■ 5j - > - : {"^j' <Lpj^_>_^ SjL_p tLjj___,j J _j 
jl L5 .LJsLJl UjljJl il_>-,L _^jVl J_*V _£_, c*L_Jl 

JCP __J_ji_. 4J-y-_»-Sfl Jw-I SjjjI J_L>- (>jJJ J_JjJl jl Jl 

<U_P ^Ljl __o J— -I ,j— SJ C; jjj • _r- *J> jL_)N jl l ji—l jL— 

. j .,!■?"■ lij jJta Aj jj" j*-*^J JjJ_Jl y i> 

j j>_o *- j C — — J <Us j__LJl jAl jJ_J| i_JJj jl j j_u jjj ^-*=>j1 

. _jL__=-*_ I ^jjJl jj* LJLi?- jLS" L>j cjL-LClI 
^.U:...; ^yJl cLL" ^y. pjUI L^iLbJl ««-L_iVl» c__Ji 

_____ _Jl wL Jl _-_L_JI LjJl Jo t Lg_S"l «1 jl L«J_>-'>L> 

cjL jj>Jl _J oj jJL jl _y«...'-i L_* . <J_>-_L4 L_SL >j L <b .1 j~ _p 
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oJlA jJ j-*-> Lbl j-^-«J jJ . Ajuj^/I ^jjJl oljJC» 4^JjJl 

. oLLJl ^ lAjJjtJ jl ^ki^J LuSJ ti*jj^/l oljJcJl 

^Jaj 015 JLii t j^-S/l c3 j-^' l-j^* ijlj^| j j— j-j JJLi 
l»_JL Ljjjj-— r ol jJcJl jj-loJ jU ALiLS' oLiL £»j>«j L»i ISI Ajl 
jJL jj *_jLJI c j jw j-j ^j^jLo . 4,..&.Ji>Jl ol jjiljl e jj% 

jjiJ ^J jj-L-JI <uJL-l jj> jl iRonald Fisher jJ~i 
j-gJsl tJjLS oL>- ajLJ i_j|jiiLj oLuJ^LJl ajLJ j . i__>> 
^UaJ jl t Jerzy Neyman jLJ i_£jj>- £»}Jl ^jJjJI ^J>\jj\\ 

jj^o j-iisJ J jJL- iL»tjl ^jJLp jjU j^j' «^LJaJ jlj t 4-Lo.:.>_Jl 

. i«^«Jl JjL>...oJI 

JL*Jj 1934 iL_ ^ ijr-^l jj^— ' ^y^jrr 1 . Jj-" £JLJi 
ajj^w?- j_JL*aJIj e j^e- jjj» (jJ^LJl AjLgJ ^ Ua~_J jLS" jj> ^Jl 
JLp 1897 ^ <Jy^ ^ -J^j^^ giy^ ^LLiS^ 
oLLJl jj» IJLiJ» £--_>- j tjJuJ ^ (j^jwJl j jJLp j-~>_a 

<L_J o ll £j_jjJl olj_J_Jo ljL^J l (<<oL_«iL>JL>< jjjPJLj) 

. «Lj.JL.Jl (j-— jLL»JI ^j-Ls- I g n » ?. ■ jjjJLi- ^Li _-Jl oLLJJ 

jjjjjj J-uLsljJ j ysij~lj jjjLc- j***-*" ' JoJL>Jl jjJjJl Jji»-JjJ 

^...la:; ^ jjtJ LjJj> 5JL>_j> c-LJ^I ^jj_$_>- t Raphael Weldon 
aJ j jj j jJLp ^jJ-jlJ . «Lj^^Jl oLLJl ^J-p 0 j-~j-r; jLSsil 
jjj j_>_Jl ^Jsj\ . 5JuJl>JI Jl>_JI oJLa jt-^JLj J)j.1 e-LJ^I 

■ ^JjS/l inJaJl ^yi i>-j^JaJl j»-$J— »- 
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*-L«J_«Jl j^iO» ^ j j j_L jj t j j__. j-y>_ j tjjjJLp JLS 

J_>-l -_;_ftLL- ^-i I jJLp jJ (j-jJJl t (j-_>»-o->--_Jl ^j^-JLkj^Jl 
^w-uJ . Charles Darwin ^jjIj jJjL-J jj*j ^jjUl ^L-_-l 
j-J-j -L>Jl jLSLil jl toL-LSJl jjJaJ _<i ^jjIj oLjJiJ 
L_a y _Ja_u oLtJl j-Jcl jl ^yJLs . ^jlJI is j«..^ I LL>__J 
£-« J-_a_l J-SLLj ^*>LJ ^l iLjIj-LjJI oljJ-Jl dJJJ ^_a-_~j 
Jj_»o JjjI j.oJL^Lj _j.t_.Jl jl-Jl Aj.jI j-ttJ^Li . oJuJL>Jl -J_Jl 

^j__. 5JLiJ^>- oLp jJ L^j>t-jjJJ LJL.J t L-Jl j .* p eL-_>«Jl (JL^_*il 
. 5JbJL»Jl i_~Jl ^ JL<JI j _J_-jJI _/» '^J^" j^ oLiLsJl 
jl LJ jLS . ji^>\J ^LLJl» j Ijly3.i>-I . jiLJl oJl» oJL- 
^-a j jj>- jj__Jl j j^L— Jl L$____T Ljujc- £«jj>e_«Jl (^j-Lt ____-' 
^J_e. \j..s>:: - £j->- J"-" Jl jrt^j • /? "° t-^L*__>-*_l oL_>Jl 
jj_JJl ^ l**yu> JS\ jLS t^jl./?:iNl ^y»Jl Js *L_j__-S/I 
Ijj-j-ji _; ji^U «-LLJl ĕ jJ>Li __»_>___s_>lj t jJLaJl __. I j-soLp 
JLoJ-N -_j_Vl iJWJLJl »L_y>Vl J-ju' t ojJ_>__JI -JL-J JJ 

.»1 _Ji_Jl 

<_$i C-j-r^ - ;i 1 " JLS"j «JJ"- 1 -; J^jj^ jLSLsl ^JjJ 
_-j 4...S-.H -_>-jl _Jl j_J-j jl (_j.jjI- ^lla:.-! . -_j>- jJ j-Jl ^ jJjJI 
Ji aJLL_- oL.LS' J\ y> j LgJLSj J^.^» :! -JwJl __>!_ oL-lSJl 
.jjJJl jl s_jL-S (j-jjjL ^_s->jl . oJuJ_>Jl -LLLj !-$__- s___>- __>- 
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LjJ t<uJ_ jy>- ^ ,_^<J L5^'j ' la. r ,M..,H «JjAli»:/! UjI_ OjJwaJl 

<U->-l ^j-j <L.-.tJl <U>-J (_jJl jLilj t ^ { 'I ■■■*' <U. P-J j_JLj 4.».. . 1j 

jj^la; Llj _s_Jl jLJ^I /__j_»- _Jl iiL_»l tiih^Jl oUjLSJI 

j_* i.o<~J»y ^jjjji -J _$JJl JL_«-jJl --^-J-Jl jl 

^s-j JlSJ . ^jjLJ JM>- L_j Ju-L>- jjjLS" Ljc- jjj JLL» 

-J <u$sJ t(_;jiS/l «-LiL i LjJ 5JbJj>Jl oLoLSsJl jl jjjjjlj 

<<<»*;A_j>> jjJ-jj» _JjLS' jA jf- aJLc jlS L» J5 . <u_pI j\~ ^jA^j 
li j jjv« jLS" L» ^jAj jjjjjlj oL-^ji jl ^jaJl . <uLu ^ l-L~>- 

jLi <UvjjJ <LOjj£j <U_S\~>- J jiu LoJjj (j-J 1 1 -aJaJ * <LJL~ OjLSj 

. « jUj-j j^Jl» 

^yj OjJSsjJI oJL* *~t? j ** ./?* i jjjJ-JJJ Jj-JLc-j j j__vj-j <»Li 
£_>jjjjl LjjjI (. <_<ui_>_lJ j j__v j-o jJaJ <-$-"»- j j-*- 9 • |i & " ■ 

4j»Jo-jl«.I <»La jLt- ^y-j) jjijjlj j^*** (J t ( _JU:_>- ,v j , l 
> -'...r?! ^ylj-ijJl ^jjJl jlS Jj t_L-»-JJ «ujJlc- EoL («uLlS" _J 
jJL» Jljlsl ^LJj LJ liU . u\_»_Jl o_L» jj» jJL--«Jl L 
t j-jLJI Jljlsl ^v j jj J-«L»_<J j j_>L_- t L j-j>L_zj*- J_> 

oIj^JujJI oJl* jLi ^LJLjj tLfj L_»L-Jl i-jjSll ol^-JcuJl 
. .. <u_-Jl IjLJ jJLJl Jl jjUl Ji*J Aajj j I 

oLjlS ^jj j-*j <u!L> o ji _JL* jl j~aJ t j j-_v j-j J jjL 

"V JJ . o jUoJ-o *LiL <___JLjI LjI j-i_o LjjjU j j» j^* 1 -bjjij t L 
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io_i_>J_>- oL.LS' <U-P j_i «-j-J-J (_$j-J jAjjJU (_J^_--Jl ^j_o (j-X. o . t -i 

. a*jj"jM ^jjjl ol jJ<~» (_J < ^* ;> "^- a (j^ 0 ,j^*->j L~S\J j 
fj-i--~- ^ '_Jj* < -'1 i»«JaJl ^ -J;Ai!l Jjjj_»«_Jl £^-s_> 

oIj_J«__j> _>Jb>_J j |»JLxJ| f-L>_Jl j^o- oUL_Jl £*_>t_i 

4_.-.Lq.T.- ol j __O.J| J J_>-J ^_>L_J Ijj g laj (jl ij-J-*! ' j*_> j j-Jl 

«■l_>t_-j L^_Lj-_J j»J (_-Jl t LS\jjj_4 j-j p g " I * o__i_u I j_«Li 

Lj_J_C- Oj__-> . jjjLp oL_Jl (_5_Ul LS\J j__- j__) (jj-Lw' J-J (jjo 

oLj 1. -j -_j jJL- Ijj_-o j-.t_J -_L>«_- Jjl oJLSsi -JLjUs Nlj-ol 
(_jJ_p cJLoj " .-lj t j-^-Li t3jj (_$-!-£• a_p j , h a oJ.5.«_. oL j_-»j 
. l .,^'.7 _JI L^j_c-L_> o->-L_>-l jJ (_--="- t oJL«jt- -__s_>Lj o*_ , .jL-_« 

. ,j_-~Jl Js-aLj JL5jv- 

"J— ' ijij-^j (_r-«-^ Jj>L>- LiCjjjjojw OjJ_^l 
(^j-wJl 4 . ./? ■ 11 ^LaJ tiJLjil oLLji ^ I jJ_p jj (j__L-lj_- 
jj-J-Jl j-JLu- Jlji.1 ^-LJj .j^wJU»^! 0L5LJU cJj-iJlj 
_J_p IjjLc-Ij t(_Ja-_-jJl LSCjj_-I oLLi- (__j -_-jjJjl -_Jl j.:-- > _ l l 
(j^LJj L^Joj-iJj -_)j__»Jl -_^Lo>_>Jl ol__Lx5N L^jJJI jj-JJI 
iijjjo jj_^ -_&j^>_>_jj -_L>_Jl OjJU->l 1 1910 -J— h (_jij I j - » •- 

jl j->_j J.W..W- ^la ..i (_J-P oiJ_»_- ^lji^ iL* j_-o <Jj->i *L~__pSf 

(_5-L>-l ^jj-j Julia Bell J-j LJ j_>- c_»Li 1 1921 -J— - j 
.LJI LgJ c-J j_-J ^yJl J-5l_JLjl ^L^jj oLLJl o}L-lj-Jl 
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ojiU .^LM J-*i\ ^l>V i, j-J»J (j--__LLo JL>-I LjjjJjL>«_o 
Jl>t.:.. * L$Jl oLU UUl ^yi LJL' jjJj» 2U2\ 4_g_>-j_o L__J 
cJUsj U-upj . U jJLpLU aJLJ^I iJJl OjUjSo jJjjj-^ 
.iLJLJl ^UJ5 Nl ^iys N J->-lj JLjU Nl JL* jSL 

<, kj jjjj-Jl ^UiJl LaP 0_>- J-J Lj J^ -jj-P L_Ui jJLj U 

jl p_^jJul I j_Oj ,_£-->- ji gJJP Jlp Jo La_L--uLo 1— <L_-JI ' " ■ " |j 

. OjIjI L5 *+)L>-jI 

L^»j 0 j^ (.15 
J--JI LJLu oNLLjl JjLJ . SLkoUl oULJl k& ja^» J_nJ 
^jjjjJl IJl* t—j^L>-l a-jLjj jp oUL>-*>LJl ^j^jkjj j*Jij>L ^ j jj 
t <4-*->- j Lijjjj . (_£ _->-| <Ju-' ob oLUj jJ>-T ^-ijjJ (jj* 
jljSU cjUsUUI kiLL <L»_aLw> UL-T ^-_i <Lj_w» Jl>cJ_-v 
(j_o oLU» «Jlp splji Jljo ^-LJaJl (_<;jJ jJ jj ijjjjL oLjJaJ 
i^^JLJL»- t_jj-A ^-p (j« L$JlJJ b j-gj>«-« c_->t r -4'l 1-jJl LSCj^sjUI 
. oLLJl (j^ <Ip j«_>wo <jjjI jJc* jjJ-iJ Nl j»-JJl 

oL__n-»L JL< I _;,/»» 1 (JJijCj (^j->-I 0NLL0 4_L>t_Jl Oj> 

^-djjU^ j-Jj-la." j-" C-«-Li J-jI ... a £_o J-aLwJL." (_j-Jl LjjJajJl 

j-p l-JL? jJJ, c 1908 ^ij JLJI J-_- JuJ .^JLj^NI 

^ (_J jjj LJ jLS' ^jLJ «1 !LL» t-jjjlj *! c->-j" l-ij jJ^jO 

(_-S.J.>.. . «1 !LW» J cj ajj^-J ,__-aj i<Llj_>JI <L__JL«Jl jL-c-S/l 

ejjj ^J lL>c-J j LLiJl J j .,r?all (_jj J j^_»-Ul i— jLSJl IJl* ^jj 

. jJLj jJLjjj 0 jwi j^j JjLS" (j-j AjjwjJl (__j Ja jla>-jl jS' 
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^y dJLii JJ jjjLLj ^yj 1 191 1 il— ^ jjJLp jj" 

j_a ,/>! i«_-J*_ll JL_>- ^-3 _j_L>-jJ w_j_L_>- 

1 g * J 1 - ■/- (j-Jl jL;_»-jJl ,J_L_«Jlj L-Xj jJ-_4 J-wJJ JLj-S-jJI JjJ>t_<Jl 

jlS" L» jJL-J L-«L>Jl <ui>_« -LLJL-Jl ^jj^JLaJl ol ji_JJ ij_^t....^?I 

(_jj| «J^LL-j i-JLi cJLS' . dU-LS Ojj jj L- |JL-_j; o 1*4» aljj 

. oJLe- £~-J>\ y J j_»- ^ jj*— J ■ '/* >«Jl *JL_»J (jJLU I 

tjljJj>Jl ^ji -Oj-s-j-- L-UaP ti-wJL-Jl -uJjJjj^ll L--J-SJI JjJ->J 
(j-s -O j_*-L« ^__jl_L«J 0JJL»-- 4_w»Lj J L_- I j j_*p j-u ^jL>cJL_ili 
joljjl ^ (»UajJl ajL* OJLS lil L« JbJodJ t^UajJl oJu* 

L$Jl JuLlpI <uj>t-<»j>- OJj>-j . ^jia-w-jJl jjj-aJl ^ Lu L-uJ-J 
i-l-^ jj-~j^! • Oliver Cromwell Jjj-«jjS' jj-JjI i«_»_»_»- 
^Lt_*J i_ij j_*_»Jl jJLaJl C-a-./>j (___Jl Oul jJI -uJLL- __i L_Lii 
4J c. < _ ."j jj—^ (j- 4 oL_wLL a - l l jjLi ^j-aj » J_j j-«j j-5 
(j^ijj lSj-*"' — -^LL- (_jij . ^ 2 ^4__w>«-«_>- (j_j aijj-L» oLwoLl o 1 



l_Jj--JI li ji> JjLll . Jjj_-j_-S' <ijjj\^£} i_. « ." _-Jl li_5J_JI «-L-»-l Ju«J (2) 
jiyjjS ^Lj-I .l_*l jjj-J--_j. ^ -.JLsJI (-ISJ-Jl jl LjI___j.^ ^ -Jl»S/I 
Ju jj>j j£ jL___ >- i__UjJ . l_jIjj>S/I j* J_ii- pjpLiJl jSCJ . (-Ls-S/I 

Charles I JjS/l ^JjLU (-l-u-yi ^iC» Ijjj^i ^JJI :U_Jl jj. __Jlj 
l*J jjj c « I _ < j (*-f^lj| v_w»J . -_1LJI Jj_» J-wjj>y ( : » < T L»«_J 
o-ii . Westminster Abbey y. l_j-_-jj -4__j _-L- oju» j 

-jL- JL>-I j-J- 1 . L_-_--_>-l pj CjI j__J L^JLSJa (_J A_j*JwJ| (j-»J j jjl 0JU0 

,_;-iJl (jJjJl jj»j tjjJu «t-ji»----» (_.. Jjj-.jjS-l -ji . >.-.:»j _;JJlj ^yjj Jl 
. Jj y>j jS j-Jjl _>j- ->«j "jLo -Jl iUJl _-» J-Tlj 1 jj^jjj 
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J-£jJl ^ *jL_Jl jL-$JIj tJj-LJl (♦_£_- SJL« Jj-k> 

oLJl ^Jlpj i^L-Jlj Lj^Ljjj-NI f jLJl Ij-*- t^JuJl _JLj Jl 

. JjUW ^s^Lj Aj j^Jj 

oli^Ap)) jl ./>< JUL JJ-L 4j j-* (jLs j j_j jJij 

|>L~3-i _,^l__- oULj JJL>«Jj LfJjA_>- ^L» . «^---a.-S/L; J jj.1l 

_J1 J-^j-i . -JLJl ,UJ| >_U__i_. ^ j^-^l _ j*Jl 
_Jl _^j l-^I^JU-Nl L_-jJ-U L3>Jl oL__JiJl 

jl lPj*! tijjJ •ij^-J ^lj 4 »Lr* Vr-* Ol^ «• t >rijDJ 
~c_s_>1jJl oj_LJ -_« . J _ ; _»- , _ , | ijjjJl «Jl» oJLiJl . _5jT _5 j-c- 
. -JLLJl JLpI __* -_.•>. Jlj __* _--Jl _--Ja:,Jl 

_j-- <_-Jl j>- oJLP _jp (__-u__CU CjLw^Ij jJl j j— » j-j ^Ju»_l_-I 

opI __«jj . |» jLJl ^-..o.^ >- Ij j<l j jLls L*j-j---) _$ j-LJl jiCJl 

^jj> -_L-J__- J jA_>-j J_>cJ LSCjjJL. J--JI ajL-j» __S -JL_»-L_-^I 
-Jl _Jl __Jj ^Jl J j_-_> jJl __S Sj-LiJ t4_w<JL-Jl oH-»--*^ I 

4jL_>-L__sI o*I ji Jt>_>- _)--j . I ^"^>-l j-J ^—asLij --_> j_»J jL_jIj 
a. j -j^LjI ,__9 _$^j (.ajIjj I t. : - tojljNl ^ ji jA_»-j __>_; 
Jjl5 

£° fj_ *Lfli -j-w- L^. oj5 ^__Jl Jiipl . -jLp J blJcjil 
. _$1 Jl -JL-I N jl _-__■ j j-j j~> 

*UaJl JjAj- Jj> ^jjJaJl ^yj ^jjjjb Aj^iaJ i>___> I j-JI J_* 

-__jj_J - g : i jLL. JjA_>- __- lj_»_-J>jl . L_jj ?_$jJjAJ 
JL- ji\ y> o-bJl -_>-L_>Jl jJJLj -_»jJLi!l jjLLjl -_>-L_>Jl 
. __j_Jl kJNNj yolii» J-Cij OjIj _5j-LJl >-a;./?1l jl cpL-JIj 
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Jjj-J J jJL I j_» J ^JIjJl jL ^jJljL-.Sll ^ £f?~ > " IjJJ-jli 
^__jL5jl ^jjj (j__- LgJ (j_«jljJJ 4^.» • «■>Jl (j_^l_jl jl ^w?j_j 

obl jj-^^-j jj-1» t J-»_ J l l-i-g-;j • jj-j-j-jjjj^l (j_s _jJ>-LJl 

N obl ^ j l«0jjl o_j>- jL_>-L>> C~i j£- *L__>-Nl __3 4---L-I 

L JOJl>J (__Le- *LJJl JpL_J liijJ-Jl ^jJJl ^ Ljie- ^js- 
^JjJ Jw.LjJ ^jjU. oU__>- jLJl y> ksj^^A _-JLS' bl 
J-.I fj_>c___-l _-_iLJl J-S--JI ^ (jj-i eij^- -^s-^Lj 

. ojJlj ol jL>jl ^jjo ^J_T W ; .m7,I 0 j_Jl o_ j>- j j— 

(__Jl (jjj__Jl jjJl LSC^j-Jl oNLL- _jip _bjl 

L>'-« J-J-9 J <- l _ s ^>^i jJI *L__>-Nl ijjJaJl JjL_JJ C-^yo" 
oL_J>L Jl (_jl jLioNl J. -> . tS lj . 4_-j_o oLpLj ^jjjJ y> jju 

JjLS" jjl Egon Pearson j j— ,j--> jj-vi _s-! jh L»jj_p J., JajJl 
IJL* ^Ji oJuljJl J_»_Jl I5\jji«j-Jl . Jj>ejl jj j>tZ j y J~> 

. |jjd Lojj JL_J1 

aJJ, I jL_ y L 'jil jl jibJ *UJ| jl I jiJI Ja ^jSJ 

j jJLj J-jLil j J->J . (jjj-ijJl j jjJl JjI ji _i jLS" t JJJS _i 

4 ■'. . .,«•3 ll jjJiil ^Jl ./? - jjJaj . 4 o ; la P 4j^j>_j -j->-J 

j-fr-Sll ,_J*-«-! *;L_-I 1 j__-P (jj»LtJl j jJJl __i I jJL>_j'I -- jJ-»- 

__ j_«_ijb j Plymouth __j___.j_j j_-jlj-- o^_L_i i^^-JJL 
,__J-JLj \ jb jS\ Ui-ljJl jJ»_Jl o-w»i jL «.Dartmouth 
jjj (j-Js^LJl __!_> j jJJjj J->-i . j>Jl _y irijJ' •JJJ (jj» 
iJLUj i. a (^i ^J->___vl . 4_>-L>- j 4fS-j\ (_yi Ljjw? jj t^_iljJl 
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i__j|j__Jl J->-L _-» 1ij->-L« ___ o la IL L>-jj_»_* *L> ^L-c-j^/I 
. _JIjjJI __jL>- _r il IS j_>-L- LiJ £L ^>-Nl >_a ./».,11 __i ^Jj— u-Ij 
o _y_> _<-»<—* J->«j ^^; _<Jl Lrr'—*-*— ^JJ^ o*^ u - f ~ ' 

V" ^rr 1 ! cr^ 1 : ^^^L-J' c/Mjr" ^U*^ --^J Lr-j- 11 _r* 
. ^^JaJL 5jaJl_>_JI uLJl __i ^L*- c...a.; _<Jlj <L_J1 oLJl __i 

1_-J~ ^olaH ^Lc-jl __9 O-iLc- ^-Jl _-_jJ9*>LJI OJ-jl 

<L-__? IJL~ c--_j Jj* _f5Jj !_,jjj1j jJ L»_> ^jjJI ol__Je-i 

£-LJ OjJj 01 _Li _i>Jl t. j^J OjjJLj JJ ?jjJ—Jl oLjJaJ 

. g o" _LJ—>__ L^-*_iL— j ij jj>_Jl _-u_»jj 0 j-— > j— » ^Li . <Uj ^>-» 
•UjSUJl oJLW .Lbl ^L^JI _u>_Jl >J (J j&j toLLJJ 

^jjjiJl jJw-j (J . LjLjJ \ jijju ijjj>_Jl _J y (_yJl ^U_j___Jl 

. <L j>_Jl — -<j~'l Aj j— JJ OjjJLj __i jj . Ijbl _j5LjJl 

_r* t-JU- LfJ _-_Jjb oLjJiJ ol ^L/S/I Jjj--Jj -_* -Jl 

k_j|^ r i_>-j L^-SnJLS" j^>_JI "__,. oL_"LS_l <L«- jj ^j» t i> .,^11 
^l __« oL_LSjl 6 Ju» |»Ij_>___,L *LJbJl ^U___,l . i^LJl 

_V j>_J| 01 . ijy/> t > «U_-j 0 j*i _jij <_jL__»-"_? I _i"jM _yLc- p_gjjl>cj 

__~ j iDNA <_$i - o| - Jl jl ^jjj-JI _-*L__*-\ll __s iljJ_>Jl 
_^j _j_*>-_ll -tvi> jj AjjS JjNJj Lojj j tUjljjJl oLL<aJl _,— ->i 
L-U 015 oUjj-JI __s _-J_Jl Jj__« 01 L-_» _--»! 1-1 . ol__LS_l 
_jL_.Ij_ j»lJ_i___-l _->L<_j aJLs tiw>l_Jl _-.'■■■■ ll ^j-j^L» J*>L>- 
oLjJ-JI __« oLpjJ ĕLt-J __-»jJl jLU^I y_JJ~J ^I.OI.^-Jl 
_jL» j_ JiJ Jil __JLc- (j j-»-"-.--" LjJl . oLjJI _-« U ^-i- j <uSIjJI 
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LJl 4j>w jjJLiij jNl «-LJ_J1 , 1?» <> jli IJU . j-J— Jl l_jY| 
Jiljj (^j^-l «JjJaJ L_lT M '^rdj-l*^ jr-JJ^ ^ij-^ 

__Ul ^^51 J_Sj .Ju^Jl J->LiJl I_Ljj JijytJl oLLJl 
^ J-jJLjJI Jw>J_»«J ^l e- j_jl ^L__>-l o jfCi cJaJL* j t dJUJu 

. jjjJaJl CjLjN £j_jjJ| CjI j-jC» 
^ jJUl ««-L-i*j/l» jl ĕ j_Ci Nl iJ j—j^JI ejjJl Jj> <J-J jjj 

oNUj^-NI uLai (^JUl t^j-^LjjJl ^jjJl J-">L-_o ^Jl* -u_l«J 

^-L>i__-wj . Jaii ĕJL&LLjl ^J-e- -LoJjvj Nj t S-LaLLJJ 4-j-LaJI 
jj^ll jjJ-aJ t £>jjJl ^ ii-ij "L^Lj LlNl LJJl O jj>*JI 

«•LJ-c- ^JStl.:..,. u . J-jjJaJl (_$J_«Jl ^jLe- i>JL»_«Jl j_« jjuJl 
oL^»jj>wJl J jJL* k_jwjjJ ^^-msLjJI £jJjJl ^L-iisNlj ^L-us-Nl 
oljjJl iwjL_f jJ ^--JjL jJl ^jjjjl j j_ jLj__Jl ^j_>t.:....^ . JjjJ^Jl 
jjjjl iwJl j^- ^JJ jj . |*-dl ^^iCJLSLjs ^LjL kiJUij c |J_>- ĕ j^J«_s<Jl 

£j j jJI ^IJls^JL-jI jl «-LJLjJI - . ^ypjj . ĕj jjjl eJw* j_o L^JLS' 
iL>xjl j_« ^L"j]l jjj_a_j ^j-Co-LL-jJ m_-_»j_« J-J-L) j_A ^jLo.t.^-Nl 

J jjjJI j . ^> jJlJI ^ ^Ls- ^.LJl j jiJl L___l>- ^jl ĕ_ jjJJ «LLjis 
_ jJl i>-w«-L JNl jl JLioo N <Ll Einstein ^L.t jjjLJl 
^-j o».. . \i II jl jj j_>-T J-5.l--i . Lj jJl oJLjJ JLLo j_* j jiCJl 

. £_ijjjl J_ol_-_o ^ji ^jwo-Ssj ĕJ__>- jJl 4_4_Ji_>Jlj 4 jl j_JLjC ^Lo^I 

jl i_>w>lj 4_LJL>Jl ^yjLJ <■ ^joJtJ^ J-S" ajLJJ jjs jJaJl ^j^aJoj 

^jJlC- ^Jj*- O jl'? . . * c CjI j-jCjJIj ^jjjl J^>l_va j-P j j_- j_j jLSsil 

. ^jjj-i-Jlj (^iLJl j jJl a__p ^-Lc- ĕj-_alU w_iiJ ^jj j-t_Jl j jJl 



e 
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J- ^j^i tS^jj^Jl SJLjjJl 4_>j__Jl dJLL" cjIjl, j__ 



Guinness Brewing company of JjlJjjI ij-Lo ^ j___>_JJ 
. ^j__«Jl jjill iilJy ^jJ-^ 1 ,y jU±l-.^L Dublin Ireland 
^arJl Jj«--b jl jjij <L~—j_Jl ^j.^wp JL_JI _jLJI lvjj J_J 

jr» ^jjS j__< J l frL.ft.J x Jl t* —~* ^y^jy- _iJij_j J.».iJl ^ 4__J_Jl 

^yL-j ^LLj 1899 a_~- ^ ^jlp . ^JLj^s—j _jj___"jl oLwU 
i__«U- ^ I jJ _j->-' cJ-Lll tWilliam Sealy Gosset j-e 

./■■i.'. <*___ jj jJLpJ _J^_ 0 j^-t-J -Jj__>—jl 

«Lj-L- _J_> . _jl_*_>LjJlj pLo.JnJI ^ "J^j-* 

j t ' «j AjjJml cjL-^LjJI _. « jg- 

J__»l , : II o_ , _l_-_< t *L____->l 
-I >> a ll Lpj tJ_-LS__Jlj 




^LiJI Slji 52 



JjLS" cjIjLScjI JJ>-JJ J . j jSJl aJT i" jJlc- j^ ^p-l ^-Jl j>-j 

0<_aL>Jl -^g '- * |»-S\Jl 4__>L>LS\__«_> i—9 j£- L j j g k 4jlJL>J j j__<j_j 

SJjiliJl ^ Li tfrL*-SJl _J ^~>J c-_~-jp (j~»J Jj-J .Jbu 

^OL^Lj Jlp (j^^J j^ 

cJI JLii i^^Jo Iju>- IjL_u_J jLS ji- jl ^wiJl 

j_l_J OL.J.O.P Lj Jjj_w«_0 J~*S ^Tj ./7 ■ I <_y* jj ' ^-^Lj j-jJL« <JI 

j»_*L~j ^-J»Lj ^-i- J jl £.51 jJl _J jLS jlSJ . L^Ju5L (Jj^-nJI 
toljJ— o_U- ,_LJj aJI LJlp . o^-_Jl ^r*-*'-' Lr* <_?^ ^L)^!*^ 
^l cjLS^cJI ^Jjl Lc^JIjJI ^JLjJI ISjJ. c-JLS" 
L_vi>Lj ^LLCjLs Lj_jjJ jLS Sl i o !_...✓> Lj j: ..>- c^Jlj>___J 
p ... a < £*_JLLo 4_>- jJJ > ...< L «> J l __>=_>Jl 5j j-*- 4 (_j-*J • <*->«-stflj 

/■> ' ^ji <~J>\jj 4-L$Liwo J->J 4_>-l_>Jl (j_»_xj (jjLi . iw-iJl-jJl 

SljJi 

1904 0- Oj-U ^l J> ji\ c. ; - j> iJLLo cJLoLj 

0^_w«_>Jl (j^o 4 CjLo-S" ^l_L>e___*l j,Cj jl t JlSnJLJI oJl* J_Lo 

jl . ^>_>-JlJ ilLicJlj iiaJ_>Jl ^J-» ^rr^*^ ij^ JL5L»-! 

(_J ^jLScj (_c>- <L>- Ji_i>«J j L^iP.ljj j,cj <L>- oLjLS jjL_>JI 
(_J_p i^_^>s_J . ^jj_<Jl Ljj - ./> j J_J JJjL-JL ajlJ_« jl 

J_«_«__*m_J| «-Lp jjl ^J oj j_>- j_jl 0^__»_>Jl 4__a_S (^Li (jjLoLJl 

I jJLS . JLwc-^U Loj^Ul JJLJI l^S ki j*-» jj» ljj_SL>cJ 
j j-^jaj j«-j t ^r^*-*-^' c_>J L^j-_s_>tjijj Jjl—Jl (jji 'C-jt- jj_L>-Lj 
jj» ^(^LiJl IJL* aJj L . LgJj^j ^yJl o^_>»_>Jl L*>L=»- _l*j 
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,ji- J-Jl _llj 



^J_i_-~wjl ĕ^-^jiJl ^LttJi Ja..../» w. >cj 4j :/ jJJ- O yJ jl ^ $ Jl 

l*j_o tf Ul ^AJI Jl V JJJJLi .^i^JI ^ 

. ĕjl yi olS 5 ^JI _$jjj LgJJ» jJ-^l 

Ljlk- 015 . ^JbJl J j— oL>J ;/ dJJi ĕl jl j_« Ja^-^AjJj 

^JI «t-^-jJl» SJLJb- ,-jiJ j ti-jJl ^yi ĕj_»Jjl L.*>V>- jJ_c ^Li 
. -jLjJL «-Lp jJl j~^_>_Jl L*>_>- j-Js _J" jl JJLo ja o-_»_J 
f LJLilj ^yj L_*>l>Jl jlj ii>> olijJL>^« ^jLJJI jl Luj 
b j>- jj» /_-S\j ^J <___ i__->_J (_;jJl «t-^^jJl» IJla jLi i^^.,..» 
ĕ^>Jl LjLJ JLj^M ^jJjJI jj* Lj>-j^» jLS - Li . t>Lol 
iJliC-l jjij oLLJl ^^2x^1; c-^" jp <»li . (»->«*■ «J^-j J-> 
^JL^j-^I > a , : ,n : \\ ^ >- t ĕ^_o_>Jl L*>\_>- aJL* J ; * ■> " 

JjLp (j-a IJL-A (j-^-i jJj ^« jj—JjJ £-J j J-J * -J >— Sj j_*_Jlj 

Ljji- Ljjjj iiLJL>Jl jl_f Jj t^yil j^t-iMl £j_jjJl j J— J J-J 

. (i*jjl j-» ^Jb) JU>-I j jJc^ li 

^yj LaJI ĕ^kjiJl L*>L>- jJ-C- jl jL-S-L l jP (jjJL-j 

oL j la i j ,j-Jl ji Jol . '. " .-I j_« t j j_-jIjj t- e ■ '■ ./? " 4J--JI 

c..'-d>J . ĕj^^jiJl L *>l>- j-5 jJ iij jisrl p~Zj ,_Jl ujoI ^LilJ 
. c i jp oljjiaj 4jvju LL_ j-j"! ^--^ ^Lil jr* i_s^^~ ( j— 



^Jj^JjJl £^jjJl 4 . ■> ..." O-aJ -Lii t (^jjj^^Jl j 1 « : T ■ jjJLil SljU»-ji (1) 

^^-—ijj j j ; ^ . ... ^JL* ^Ul j (jjillll (j-J jJJl oL_J>Lj -JLp |^_.l ^^i* 
jSi (^JJ jJ_-Jl iJ-Lc -I ji I J_-l j-nJ j i Simeon Denis Poisson j j--l_^ 

. 4 o i ., L (j__ (_J-jJl j J***lj? (J^* (__iJJ-J^ 
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«oJUo» 3jVj 

<-£ j& JlSJ . <Uj;>U 1\s^j> __J 4j>oLo j-Lj O-— > ji- i e-j 

oJLP Oj^-j t Ci <U« jJtj jUo (<lJjIjv< jl) ^yjj— >IjJI ^ijjJI 

lUJu ^jlp-I . sLw-Jl ^ J JlLol jUoN ^LJl _> jU^» 
I jjLo iJl j^jjJl (ji^Jl j j^r s\ jil Jjy c-JLS o^ljUwJl 

o jSJii £-J>\j JLLo C^—jji- (^jJ 015 . «Ll^ajJ^I 0*>LSj j-a 
(_jl iiUi»! 0j-u>jJl LMi- jJLP Ji oJj_Jl>J| ^JUaj^l ^J-JwaJl 
015" (j-Jtig jjJI O^lLLo jJlJ (jSJj • <UL_Jl oLL-JaJl 

^J ^-^.J jJl ^-AjitJl j._- : .>- ol jJ— o-Le- J.J ^Li jl t iS jJJl 

Jj>-I jj> (_$Jj>-l 'U-J} jj j_^ I _ _» l_a-.,_.S' t JULo UUSsj ( j..-..-_.P 

__J_e- UsLL>- j-lJl ^jj» L_-jjJs> j^j ^-«-> ( j..,._.'.._.p c-j>Lii tj*__j>-Ljl 

. U_*L>Jl -5 j-Jl oL?jU»-o 

<tl»(j _$j j- 5 "»-* JL>-I t _) joi j_j JjLS* £_« C — .i jJ (jjU<aj 

Ij coJjJl dJj _> LSUjjjoj^ 
oe-U- jj 1906 U__- (_J o-_— .ji- ^jJI .oU-^UjJl j_J -JLSLgJl 
ojL-l iwJJai 5j_Jl ^UI -5 jjj oJjJi>JI U__>LjJl jLSoVl U«_*L 

j-_->«_- (_J ll) jWj-wl -Jlj-_t>l CJtj L_J*>\_>- (j-»jJ__ t <U-< oJLcJ 

o_— ji iwjUsj Ljj_&j t <j-:'-'--"-] lJJj J-ij . (_$j^j-Jl jjJU 

t -_jL>_/0 L* j J _)j-_- j-J (_} jJ-J t o j-^»_>jl £-o -jjL>_j 

o....- jJ JjMl -JULlS^I j-U . jLc___- ^L JLLJl jJU Ijjii 

. «__JL_>» j _i jP ^jLS ^L 

^jj» <U__JL_- iJLJl (jJ-^Jl ol jj-Jl JjU- «__JU>» ^cS" 
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L.^j c...a...:. < TI . LsCjj__oj__J| 1 ^ 1. « * j_J_> iLLOl o^LLJl 
lj_» jJtJoj i_...:_C jLS" «c---jP Jl__JI j^a^j^p» jl (j-^p «lLsL 
«( !LW» _$ j_»-l . 55 j__Jl 5— L-. LUJl, LJL>_-o L-Jlc- o^LL» 

J-a_«Jl oLpL* ^J^" Jj-'-»J' LwiLjJl 4.: la il p la w « 

jjLjij jl LvJ[ LL pJ <ul «jSj__JI (__s oJLiJ ^vi»jjj io_*L«_Jl 

is__S JLa . iiU»^l C~~> jP JLpI L--.J Lp>-Li- _«i 

^jij jLS" L (j-JL-c- iJjLp c..aA:S'l L Jjl jl (__*j tLp>vj) ^ 
1937 iL*- (__s LJi o__>L» j j__^LLJl aJ jj» Juy jLS" t c- : ..,. jp <u 
^«-i.. (__S oJLpL.«J| iiSjjJ] j-o jj__s_>LjJl ej!>Lj s_JJfl L__-c 
(jj^ jJaJl (j '• ij . oijjLo jas*l* (_yi 4jNLLo ipLJa c-LILSsj 

(_jjLa^-Nl cjI j5_L _wo LwMj jLS" JLai iL_joJip jl IJLa 
ilji (^JJl tHarold Hotelling ^JULj jj» jJjjLa ,___>Lj_oS/I 
oUL^-l LJ jl toLJ^jJl ji-ljl ^ «s-JLW» -_o CjJl>_J1 
4— <i j__jL*JI -_iL_» LgJ 1 *■ g ' ■ ■ • - oULaJ > -~ j_J (_$ 

JL-_i (j-Nj jj 4 , a, L»Jl «i_JL_>» 4jjj- jl (_yLP IJl* J-Jb . kju> LJl 
-Lai LsC^j-Jl (__i «s_JL_>» o_"LLo Ll . ISjJ^ 4Jj jj_o 

j_o J-LJl C-___> j-P j*_ t J..la:llj OjJa-Jl _-j-L>- (__i cJJa 

_-Lc j»j j-oj cL«___>Jl L_i>L Jl o^._L>_Jl _J1 LL-JI JjL_J1 
. j j >"_ I 1«,,-,,., ^l LJ jJ^j U*Jl jjLSsJI J\ 

Ijl j_o j_>_J . «lTI jL>Jl J_S" j»_pj . j-|--Jl *_-_>_j jj ^rr— j-=- 

S jio Nl ((_J--«J N) L_»UJl ^JL^-jI jl» Jlo j_jL*j" JjL-j (__i 

L_a jZS\ IjJ-LAj (_J-_pl 4jL ^y>\ jZS-\ jl t«. . .jj^bJ L-jjjij 
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oL*_»LjJl !>L-i j___i ia I» Ljup <j ^li ^Jj- j>__-j 

o j J_»jJl _jI_ JJ_J c~_- tjjS* _->J <. « • • • IgJUSl 
_5» jJ . <Li_ULJl ^jj^Nl JSLt.J L_-L__>- jlSj t<uJLJlj 4T..]?> 
eSjj-rjL> o?-jj LSJL tjj-^-Jlj jjL__j N j__p 

olJu-Jl ^jj* Jjji ĕJjUj i—^Lj cJLS ^yJl) Marjory 

LLS 4j Jlj jl UiT . I. LjL>- j J-TJlj LlJj LJj t(_SjJ_>_j^l 

. 4j jj> JUP eLsJl J_i _J__ 

«cJLtaJI» J O jl_u__l 

SJli, J>4 ^ jiSll __U o^-jJJ Oj-j-Lo ^LJlJI JS" jl 

__S O j^Js __Jl t (<____> jJJ J,»:--_Jl Ll__>Jl>> jljJ_>_> t » j-;-w> 

Ronald ^JLJ j-JLj jJL jj jLil jlJ . 1908 ij__* LSCj.j__.j-JI 
Ll . .j...«. Jl JL-JI s JlJ -j>LJI oUUaJ^I _jl Aylmer Fisher 

_Jj ^__>_j o.j_L>_» Jl___. Jl>- jj c-JLS' JLtf_> t C__-_ > jJJ 4. „ . jJ L 

Jj^*-; LjL__JI -JLJL- __j Ijl»1_»- L$_i JjL>- _jJIj t Jj» 

-_« -jL__>-L L» *>L>- * «_j^xS"I LJ_> ^jJL jLS . U_$j _J -i_j 

___JL_SC_ jl MjL>_- tljl j» ^jLJI (jj2>-9 Ju-j jvj t _$ jj-l tJ-jLLo 
J_> jLjlc-^I __s Lw>Ij tL<LI <_-»Li;A_>- «uJli Ji jLS" l_l L> 
JuJ . -_JLj 4_>_jL_ t___-_-__ jj jjij tL*jj>-l ^SwJl <__>L_>lj_i*jM 
ti_jJ_>Jl Monte Carlo jJjLS ^jJj-- jJj~-_SCJl <L>- jJ j_SCj jJ 

£j jj_Jl jJ_>_J Olj_- 5J_P ^--^Lj £_■ j_<_j 4___ 4___- (jjJJlj 

j_> .jy-^S 4j_jJ ^jiC; jj <Ll LJLp t-J ^L-uJl ^L__>-^l 
t_j__- J-lL>_- JL>-L (»j-_j j»-J ĕjjl-j»j -Lj_>- J-Snj ^Lij^l t » . H h 1 
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. Ljjb JJJj JSJ ^»15 4 UU -jUI _J1 jJl L jJU >_jjL>_J| 

oU-JL C - - - ' jP Lj-i ^j-* 1 (jJ' J l 4jj>*sl\ C-JLoLnJ 

L ^ j jJ «jcij^I CjI jJCjJI i jU>>_' j j-j j-j JjLj" ^LS ■ 0 jJwaJl 

^ . -JUl l <_»«_^ ^s^islj tJ_>-lj j*d j JJ _r" _r»»ri»— -»Jl CjLo £-o»>— > 

jJLJ _>S\J j . LJ_wc_J ^l oL-jJI ^jlp o j£S ol ^JcJJ ^JUl 
«-LJljJJ j jiC L IjjL aJI oJj_J-_i c~->«» j-p cjJjj . oLkj»- c-JI 

__o i jjL»tj jjo jjUJl jj Jj > "ij*iS oL— »J J j../j jjl «U j j 

. jUl JS" ^ LuLi I j^ol _JJj jr^-lj » <L>p _rf j-~* 
Jw^Jl Ll l_l>» : jj_-^ __!} -JjU-j ^1 ^ ^ 
. Jb^i J->-j LLLs t iLJLi cjLp ^jl>c--I *JI _i jj«J _;JJl -t^-jJl 
Stratton j jJl ^ J^LcJL cjIJo £j-J> j^Jl LL* j-o j ,_-JLi 

£JjL AJLjj^J JJL. . . . JJl -O j-woLS" L-_ol_>- ^-9 J-_o j) 

. « ! oLp 

ĕj~5 cJLS cjLLJI «Lp jl JUpI JS" _,» j j— • j^ j-*' 
C.....1 jP Je-Uj . tLJaJJl jjJu CjI^— »C Jl JuJLs—i LjLCJ <L>-jjJ 

^> J-*Lcj jl _>SL-j >-i>5 tljJ^ L-Jl cJLS lil CjJU»»j liU 
?ULU->- J, Ai^jU ^ jl Jb N ^JJl _JljJ~Jl LkiJl 

CjLp y*s>yj> Ji«-lj ^JaJI «JjUs _J[ oU-o C jP (j-J->~ 

. __^LJL!l >_sl ^j-lMlj Jj_»_Jl <»L»i t^Lij^/l _-o i_U> 

Ujuu Jb»-jl .LJL £-LJl Jio jj > ^j-.l ^-Lp LbJj LwLi 
jl^il j_*-L LgJjUj t i Jl bJ_jj -Ua.J ^_Jl ajojVI cjI j --.»-'-JI 

(♦J-jJI AiU_5l J-JCij .^I^JNI ^jjJJ j J_W J oJJ' J^J>_< 
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Oyj^/I ol_-_.-_l.JI J--J <LJLJL>Jl j*-_--Jl <i j_«_<i ĕjjj_v-> (»J___j 
£jjjJ jjJj^/l ^jj j _j* -_ JJ oj-LLjl j«-i!l L- ■ t^^JU^^/l £^jjJJ 

<u*Lo "V j 1 o $ " (j-«J oLLJl Ll_j> (jl . <uJjJ_>- (j^-tt-j (_^L_-_>-l 
/j._.v.._.-Jl |j-jL* <L-_J -Xi>-Lj_3 . LiJl * sl j-»-J jAJ <l__LJi>Jl -_<-JL!l 

^JiL o j^ j Frederick Mosteller jiljJ-- j-« dLj-by jLil 
.^JLiu-sNl Ula j-_e. j_- <L^Ua_>-^l JJL>_Jl jl John Tukey 
. Ld ajLjJ M £_»-1 jJ l-.JLJ JUju-v1j L__J-p J*i o jJ>J 

oli t (2) «L_JU-Jl» J o jL-JJ aJLc jJlUI L -JLi^l j_^ j-» j 

oljjcjjl jjJlSj j»j j_»J ti-uj^/l Ol jj<__jl jjJ-Sj J-L-jJI ^J-p 
olj.-.-JL.JI jjJL-J jv-J j- 4 J tijtjjNl olj_-Jv-_<JI jjJLajJ ijoj^/l 
J-»l ij-^-j >»JLp £_. |j_Ss_*j ioJLs- (_J-e- oJL>-lj Jj>J «Lr-jj^/l 
JJU.JI jlcl -Jl 0 -- - -jj' £-J>jl • ,_JL$J ljL?- (_Jl J j-_SjJL 

.(Jj^I SjJaJjl Jllc- L_iijJl 

ol (j^> j-il -LaJ . -____jL_-I L../? ji <UJ»_p ___« c _■>- j-p ^^Jl 

c ol jj_.- Jlj»-jj . L^Lp L-_jjjJ ^Jj^/l oL-L..Lll -_p j_*__-_-<J 

>»-L*j Ojj^S ^l <OU_Jl» J o jL-i-^/ .LJ--JI JL^-Lj 



_, I « ; : . .. j jJLiJ < ; - ; . k 4_>. ; : i ejl . t c-l j_>L<_j L- ^jJ-o JL_- |j_»j (2) 
. <* '. II oJ-» _JI ___-J " j 9 >_i _r*J' jj- (J o JJsJ . ^^- _jJ_jj-__Jl 

I o wT.-l <L__-j_\_JI ^__—_Jl _jj_j_* -LupI t CjI j-— ■ ĕ-Lc- Jl-jj 

•i_j9 « 9 _^__>-__J I Jl a -T...L Ijl-ljJ t-^jjJI * 1? . ■' j-_> -_;l__Ji__JI _jl j-» jU 

. «__Jlk>)> i__jj 
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«i !LW» J O jLS-l jlljlj* I jJl>- j JLaJ . W- jjl oJLJ i>-LJl 

oL^LSJl jj ISI L» ^ji jJaJl ^j,/? » i t^ijjjJl ^j-uj-i <J 
^y. Bradley Efron d j j>\ J»\ y_ oJl ^ ^jLuJL, ^JjSd 
jl tl967 <ll~- j-^^l Ijla «L>w> Stanford ijjJJL— 5_«_<.L>- 
. i»Ul w> jiJl Js j j-J i>-L- jl J_>-j _$ ^p-S/L 

JL.».i..^l I . ./}.■>■ j j5\J «(^JLlp)) J o jL_>-l jjJaJ j 

LJ ^lj c f jLJl J5 ^ ^JjJl oji. 

o j.«^-l LJ Jl.o.».i-»l IJl* j . iiLo-Jl ioL-JLaJl Jjs-JL-Jl ^ - ■ 

Jjij-J -Jj—j «.JljJl oljLi>-Nl» jl t«W.yJl oljL-^l» 
Lojj «^JLW» jl j5Jb jSl . JLL. J__>i ^J oJS 

N I L^a-^aJ ^J J (^j^- ' LJLjo-J £->_>Jl jLSLL) i-J_t iL_-jj 

.ii-Jl 

jJt>L_=- j-j __-__■ jJl J_>- jJl «-_■■■... jP JL-Jl JjJjJI" jL-O 
JaiL-j t j-i^* j-»-M -^JJJ ^J-^j^! Jj-* tĕjiLJl ^jj» jjijjJ 

N «ul j j-^j^wJ ol jj>Li ^j U j.K -_«__»_>- iilJu_> ^jJlp 
J-J j-Li <_ilJ-s_> ol-L JLl! . j.Li J -—--5' L p_$i ^J^.:..; 
jJLp S_L ^j j--^ 9 ^JLi j>> ^Li . £_j-_-_S' <_t^oL- J £j>Cu jl 
i>-ji j_i-i ^^Jj Ljj_«- 1 1912 iL_» L g > . ; L-^jLjjo _lLL_ll 
. ^jj^lS' ^ (oLsi>ljjJl ^j LLJI -jjjJl i>-ji <_-aj) jJ-*jLJ' 



►Lipl Jj-I ji £0^lS" J_» ^^jr 51 ol«l>Jl ^ jjJLJl (3) 

. <l>v$_« »Lw)l *4>-_jj tiJJl i_Jl__>l JLl ^ ^Juj >_JLU J_J ^j-Jj-dl 
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<ui jLpI L_>*j i S |»j ti~S\JJ iJL-« _J ^-^h J— ' JjJ 

t_jL_Jl jl L_J>lj jLS" .1908 ii_, «^JLU» -JL_ _il ,t, <:,■.! 

. (JJjLJI C-- ,^ jP J— _— ■ jj j__9 

^jw __>- <U9 jl_" (JjJl <—>*j (_JlP C—_> jp t j-~J ^JJsl 

(j-_>___> <Jj_<> _JI <U J jP ajllaTiL -b*-JJ . _—<_• > jP <La-_iS"l 

J__»JI _jL_JI jLpI jJJ . j-J—J *-J>Lj J^-^LLo _— _lJu> 

i, —S . C~>_> jP <_S\jjI J_ U_>- _Jl t-J jJ— J <Ui JJj t _JL_>Vl 

c~JI <_L_j cU Lii ^ : l j .9 Jli <_L_j j j—j— ; _JI c~~_ j_- 
Jj». . . . («t_JL_.» J o jL_-N) jjjJI ^jjd <_jJ-Lv Jp L$J 
^j^jj ^I^JL j*JiI N jS\ il J_4 L^Jlp £>_»'_ I >_J_S_w 

« CJJj j-P ^_jJtJ ^Jal_l ^l t _Lul <_">_ j_TI 

SjJlOo A~vJUjJ| ^L_C-~y» _—__■ jP ^jLo C jLJI j-LJ £-U___l JjjJ 

._u/vi 

_J_JJ -Oj-alS' _JI _~~_ ____ <_L_ jJl _J c~_> jp jl 
Conville __• j-Sj J~dj jp <uJ_> _J j-«~_- l-__-l jL_ t,Jj_U_j 
j-jlJ^I cj ljj_Jl <-_JU_Jl _JI _ij__ _ _~Sj tand Caius 
_>_. j-LJ ^L-Jl IJ_* <»__> JJJ j» : t>_Li j-_-~-j . (jjj-i-c- j 
. CJJJJ LjjjLL. _-_■ jl «o^L__>-*>U -bJbJl jLjuJI aJ U_J>j_ 

(j5C* j Mj A-L—P j-p «Ljj jli t C. ./aU__j| L_T (jSsJj __4 _> <_J 

. «Lf5~J_7 

_yi j__J (j~) J <U I 4__)L_JJ <_L_>J ___ C Jp ___NJ 

; — o j~«IS <u_«U- 
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j-~SJl (JjjJl __. j_j_>_i__-j JJJS _J_e- o_j oLS J_J 

L$j«_jl -_i) l_$_>. O-jI (_y~lj * 5 ni>.n ll ol--J>LjJL ^j^t.Lo. 
jj.:.*1 -J (i_J>LjJI 0^/-L»_JI __« -jSjj_>_»j 

LJU- Lf>c>-lji i_9 j— ' ^yJL "^jli J c.. ; ,^T j .__> L- -_$i 
tolj-j>tJl _JJ (_-*-» *>L-i LjpJLi-l J_5J . i__> ji j_>-I 

!L$_*_J>1 (_^£Jj 

L5 1.1 <ji ^ jJ__j . I j_» p-Jl ^l J__-j__ j_aj 
ti-jL»- ili j_>JLo _J L___J_ 01 -Lii t 
(jjj^*-"-! ^L_~aI j__J Ji L_Jl J>J 4-~_>Ljj 

^JjS- _^j__jl jj_Jl SjiLp frLj_P Jc-I jj-$Js> jLS" lj5L*j 

. LSJ_j-j>j-_JI __j i_jL_JI ii» j_>JLo j-J_l> j j— _j-_> ^Li . 4_>-L_Jl 

t I *V _ ' ' ' 4J J_wjl JjL— ' jjl aL_J— J JjtJJ t Cjl J.'....*' cj*^ Jj«jj 

oj j-j-l» __« J—TLj l_- j_*_> j_JL~aJ j_>-T v___>_> j_ LLi j j__uj_ ; j j>U 
-4_<__-_i ~J . j j__-j___> (_$-LpL_-_- J_>-i JLo-c-S/ <jj_»Li 4jL__>LS' 

£LJa_>-l j --t.__> J_*-j . AXL>_» __J j— LjjJ jj>-T i_-_»_i j___J j j— -j-J 

OjLil I t ___> j_**~4_ jlS" __Jl j j_jj_j oljL>_j| _J 0 j__r 
frLU_>-l ^jl LS^j__-j__Jl ^j-» (_5j_>-l jIj.pI j j__ij_o o*_UL« 
_J o j-Ji -_jL>oi _J «4j*AJf Jb-1» jl t«j_-_i -L-Jl» L___C"jl 

. ^JLJl J-aJI <_J 4-*-J ojL> i _L* J_r j-~«j . _s j_>-1 _-j^L>_« 

j___9 . 4-L-a. Jl J j ./? a ll j«t, ^i a_JLj C— __■> jj£ j-__— <-J> j-~" 
oLLjJlj _-iL__Jl j-jJLi) <_J ^JL jjl aJ jLS t_£jJLp _L__»LS' 
aj_ju^L_->oj -_,*>__. jj, j--SJj t_u_u>Jl ^L___>-Nl ^jjJl (JLJ 
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o* -iii-uJl w>l>^1 oljUJ)ll J^i^o' 

. ^juJI 




A i^intt AjjJJI ^,UVi 

£r!J oij^-J £~ J O-! 1 J-*J j-*-^ 1 J-*^' 

c~j ^ ^i-^JJ tcL^Jj o*>_Jl o-Njlj aj^-jJ ^ 1 1919 
jL»_i t <LpIjjJI _jjL>__U Ji7 ... <Ujj <da_>_« ji ^ jJ a-pjJ^ 
Juii tĕ jJiS" SJbw»! ,_J-p <uL>- ^J ^LiL» ^,;») jl5 .jJjJ <Ljl> 
i j . !l ^J JuJLi .,<■> ^j^o ^jjLaj Ju_»-j ^jAijA J a la*T LiJ 
jJaJ j-"~ a \ 4jL_>- (__pL_-oJ| jjJI ^J-* =• o*l jjjJl (jwo ejLJpl <U__a-S 

^JLj j»Jj <■ 6j » ./> j_l« viLLa.ll j»— Lc-j oL—jiLijJl i_~_»-l .«uj—j^ 

^J jJis^j jLsj ._JJLaJl jJLhj L*J y> j_" (_Ji>- a j^jJ- LoLJl 

c (___CJLaJJ 6j , ^ .t. olj_s_>_>_4 <J_-l_Jlj o<_>L~Jl 
S . Sir Robert Ball J y o jjjj j~_JI J j» j*JI 



Harrow jjLa L-jJL» (_J j_i_J J j_i ^ 
ojL«_) I g * ij j_aJ ^aJ >jj-«-oJl a__« j_Ss_>_J 



frL__Sfl _i-j^j Sy&lls jjL>_( (1) 
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i^Lj^SnJI jjJI Jl.>.Rt.,iL J ~-L_Jl ^Jlp _....... .jj . ol_^_>Ljl 

j»*Ail JL» «.:..'! oj_ _____ 4__jjJ__j oL__£>LjJI ^ o_>L___l j»Ls 

^J--- ^ ... ^j jj J^ jiajl ^yPjC— l ''JL—J _^ j^ '<3jJ (J^^J 

^ 4L^jj_JI ■u" ;r 4j SLLi ajjJL» i__UJJ 'L> [ _jJ JU«-e- ^^jua 
. iowJl '4LjL__*-NI oL_i>LjJl J-L_-_ J_>- ^ -JLJI oljj-Jl 
Lp- j__>j ĕJ-_J ^jjj^-^LJ oLjj ^L__jI -Jlc- > »../?-; L> ULc- oLS" 

(jJjL>_- (jJ-* 1 L-JJJ IjJ^-i (j~«_J>L Jl j^ 0 j^P ^y^JJj JW3 i J 

• ^j-^jJ 1 e, ji y ' ^UI 

^Jl 1912 ___, .1909 ___, (T^LS' i—U- p-J-» 

^ _JL_> Lg 1../? 1 _" ,__Jl 4J j_« j_Jl wrangler j_L«Jl jJl 4_J j__ 

lOW __>L_h_»Lj CjI jL_>-I ^y> 4jLJ__j ojjj» J__ Nl l -Oj^-lS" 
_JUJ Nl ĕ._lp OJ_-cJ N L> jj-j l*lj_Jl (^jip -JjJj_-Jj 4 

^ IJul OJL>_ :! _" JLi -Jl Ju iĕJL_-l j -___, J*>U- (j^-JLls jl 
^^JUI -__»_, ULU Jljj U ol j__- _JUs> 

4 ". ^ ll JLjjW (j-c- 4 ..« ,/?j ĕjjJ>Jo oNiL»->i ^j-Jj »Jj_l 
_jL__>JI oLjiaj ___>_Jl iJu- (^yj jJ_J i._L-_. _l ĕiJLO* iLc-l jjJl 

4__._u_gj| __jjJL-L 4,1 ^ .. oL>-L___-l LgJLSj ilJu- L_ jJ ĕ_L__Jl 
(_^_C^L>L_Jl _L___»-NI 4__.|jjJ £j_-_JI J-»u -_-_, ___>_. . __LL' 
1913 ___, pLjJJl ^Ju- -L__>-Nl ojjj oJj-o . ^-SJI 4jj_kjj 



<i_y\iS i_»U_l b~W_>l oljjjli ^ytJ— » . ol— _>b Jl jjJL- Misonomy 
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^l-jn _ii j j-Swj «jbJL»- ji5oi jii^->N j :/_>__ oiJuk j 



a_5"j__J ^Ul^I __i J/NI j-JL_i J_^p jL5 



L__ 



^jjl i|j__C> ipjj» ^ JuO-^J ĕL>«i LgJ} jj _-Jlj »<L_ 

^L-JLJl i_J j_>Jl ijljy >v*o I j_J_>_jl _jl _ j-*-J aL_-_i !_£_> jj 
i«JL>iJl ^y» t i,_ . ya_J AlJL*l j*^J °j— J j-*--" Ajw . (_JjSll 
S-U c- ^yi oL___>LjJl ^jJu i__>j_»Jl c_J<ljJ__j ^ a °i c^^iw^^tjl 
1 1 g t 5 . . - ( _ s -j : I lj__l 4jjj>«J J_T oJL5j t <*-_> j_n_»- jj^jlJ-» 
L>wsi>lj jL? Lo I jjjjjb _J (jjJJl Ji~«t>-Jl ^ ljj-_s_> |J j 

. ojjly. o i 
ui^jee Jj-* j! jA? 

^ 5J_> j>Ju __* j-i- Jvii iJjI—JI J-s--Jl (^ji L j_"i U_T 
JjLC j-i-i (_y>-Jl —JJJJ 4->-~jj »LJL_> Jljj L» jjkj LsCj_-j-Jl 

£jjjj| JbJl>cJ j o .,<?*" 4_JW» JL-wO 4_JuC- jjS- (_"JJl j j-o j-J 

Jl,„ JL j-__J jiCi . jj_JU ,_;jJ JajjJl J--L--J ^L__p-)II 
^LJl U--NI J_>-j ^j-^—l J-»yj t(_-«-J-_* __Jli _yi I $ * '. ^ jj 
( Ja___< _J .LS^j_^j_JI ^ Uj_tjj ^ jj_-j_J Ljj _JL-J cLJ 
cs-W— ("^Jj UjJu-jU oLwiLj j_> L^i L> g-s jj— ^j 
L$_«_gi __« ajjjwj Jl>- j _$JJl tWilliam Sealy Cosset c~~_ ji- 

_-_j<-J i-j j-»- *. jJ_>- ^:j.:..,o ^ i-JS" i_ijj«-j. J j— j^ JLj" • -JJJ5 

j-»-» v_JJajj cJjjJJl __>L__>Jl __>jJ__L J-«-«j jLS" . J_L__JI 
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oLL>-Nl oJ-J uLw>- ^ySL^^JL^j-j-Jl o^-JLs^o ^ J^-^l 
(j-SJ j tLoLJl j-l-i Jj-L>c-> p_gj>«jL*j J-S" C-a.aJli . e^J_>«-<JI 

j~S JjJL>- ljL^u (" j j-^<L>c_Jl) ojJjp-Lw» La^UjI ^li «c— * jA 
\j*s>-\ ^lij . ol^-Jc-Jl ^jjj ojLl>-j> oLwjjjJl j-» J-»Lij 

0 j—wj—i Lj $ ^t-jijl J---S" 0->«-J ^ iLnJ> jj^s (JLj-pI j-ijo 

Ji L_T <L-_>Li^JI ^-i-i oLL_>- oJ-i . JjlJt>Jl liJLIj ojJ-pLw»j 
i«jiwaJl J-oL-_>Jl jLkj^bU J_>J_<> j jJr«J> t(_$jUJl t^jLSJl L*'jj 

. OjJ_^L__«>J lj J_J LjJ ^Li ,_jJl 
— * 

SJjI jjl L^j jS" ji-^j ^ij^* j-J^ (_5* j^ Lt>_> j~t_j jj 
^jJLJl JJb*_« iJlJ ol jU,J j <oLxjI o^i? Jj tLJL>w« 
LJ_-__Jl <U_»«_Jlj tjournal of Agricultural Science <Ljs-ljjJl 
The Quarterly Journal of the ^-i^LL-Jl _U_> jS\ ^<-._/>«.->J 
^,-JjjI £<_->>- oLJLni ^ j t Royal Meteorological Society 
tProceedings of the Royal Society of Edinburgh L -iCL.>Jl 
Proceedings of the i-jLj_j_!l oL>«jSM ^y^> oLJLi ^ j 
LgJ JsLJjl N o">L>. LJ5j tSociety of Psychical Research 

j j— <»Li > — i j-i-_i LaJ-s-u LLIj tA--ji>LijJl iUu^L 

oU«j^Ij oLwiLjJl o^Lv __i <u'Lk.L_J .l r .>->«-j <a*>L.jj 
Jlij . <_~ jL> j-~-i -i jji- (j^a-oj J ji J->- (^jJLc t<L^L__»-Nl 

(. i_i ^j>_>«_wjl <j j_-* j_j _i j-Aj j-o ^j^-* jJL) j . » — " j.t. „1 ijl ijj ji>-l 
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Jl 



^ySs-LoJl ^«-- ^ -Jl J_>w« __S 4jL. la (J__ >_j j-J-J __9 4 > ..-rtj j 

,___* j) Journal of the Royal Statistical Society __j1 ■/> >-Nl 
j_JL_i ^:..! KJL>_Jl IJL* _J Oj_-j_Jl _$j->-*-1 -Jl>-J| 
o}U_JJ LL>4 \l, ^sjl, oLfj c_$ji-l o}U_- _Jl *j_>JJL 

. ajL>oI j . y.7,1 

^ ml -II j '« 

. <L>«_J>lj a-^Uj -_«— m j^ - j i ■ T • j l_jL>_jI Jjl ^j/? - ; 1 jl 
LJl- Jj_J-I j j—j-jj -j-U (^JJI tiajjJl J--L*_- tiw*_-> JLS 
jiSl n~ -___«>LijJl oNjL-_«JI __JLxi t -__s_>Li Jl jj_-jJL 

h * ; I _- jI J_>-jj jLSj t-_LoL£ 4->r t ./> Or a ..rtJl ■ " ■/» '■ 

L~Ij_>-I _J ___JL .LlS wLjJl ._-LJl -JUJI JIjj^I 

L*«-L-v MJ_«_- j— t-«_ll v_-__S_Jl __i JjjjIj -_j j la 'i w_~JL_-l 

J_-j>LiJl jjJ-j l-JLw» -__JL_»j f» L5 L*j--=- _J j . (jJjJl ,__>_jjJ-Jl 

1917 -Jw_v j-w-Ij tJ-Jl jJ-C- <-> j>- _jl ^ ./jil . __--_>Jl 

LpL tEugenics Review J—Jl (jc~w>J (JL* <LL-_- ^J -_>>-L_il 
Jl _w- _Ul jjl _•___ ---Lj ^J __<_SJ>> <L- jJ i_-L-» __!} L$J 

w-jLU-JI <_$J_- -UljJ» S-Lj gy*-^ fwUj «-j-$_Jl ^j-wJjjJlj 

L$_»_co __e -_w-j5L>Jl oL-L-Jl <c_>_j (jiiLj jLSj . LJjJl 
JL>-bU (t-^JLu*- J^j -jL>-!>U L-__>_^J t *l jJLLLI JU\ 
______< jjl * S . LJl oL-1 .>.:.»l __ol _$JJI cJjJI __i i -J.._., Jl 

jl,jl>«Jj --IjjJl Sj-O J-wrb ^Jl t^-L-iiiNl jlj_ii_-*AJ 
oLu> jL-i-l _il_>_j, j____J jLS JJJ ^__-Jj .j— Vl 
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j^JLj . « oL-_>Jl -LyL U-JLJl jL^-bU <ul jJLLll» 

jj j-»«jo ^-—^jj 4Sjj>JI ^J iJ—Jl JUJo»<J ^JLp ^ JjLJl 

^LJ jLxil ( Jk..« t^JljjJl Jj_> ^ iJj-iJl oc^ 1 

•LJlJl LJLJl ^-j>>JI J^U- ^LjJl ^JI ^Ui (j^lj ti^L-Jl 
. t_j_pJL ijJoC L JS" Jjoli (.a^JIUL 

t j j-wuj-o JjL? 6 j-^-> <L__jL_JI j-jL-S o j-^-i C-s^jLtJ 

jl&Us LLS ^jdJl v-5jLJIj LS1 j=_iVl J\ J_~j. JLS" ^Jl 

^ j . -L-i-^i-Jl «J-j_iVl>> oUJJl jL-U>_oj t Jj JyJa-^JI ^> 

^gLe ^JL jJI ^^L-Jl j j— -j^-i «L^J^ jiL jj (_^JJl c-i jJl 
^Jl o^ji J— Jl jj-— >»j jJj<j jJLi |»Lv~*l jl_T iLJLJl 4JljL->_j1 
j-JLi («JLiJ . oL__>Jl pJLc- ^ji ^^sLjJl sJL_->- _5jLa_> £-**>j 

(2) 

tGregor Mendel Jjl\~- jyu.j* J-«-p ^J-p J-** ^ ^jrt 
^jojK ./} '■>■ j'j& (j-Ss-»-! aJI SJu.L>- IjLCsI (cJ jJI _Jl- ^ji) IJLi 



i— Ljjj ^j» — jjJj) Ljjjl Ja— ij ^j-o JJLjLJI J-U-j» jjAjji- jLS' (2) 



jji i* j-»-?>« 1860 i—> j-U ,_sJl1I t(jlj»jj>- ^^yiJb-Jl «j_- .1 jLS Jui 
t 1 r, $ ,» jLS" aJu* _J>Jj . »VjLJl Lj»-j ^jp i-jjLnj Lj_i i_jL_ij o^UJl 
o.U-I _J _j JJl j i o jJJ _J _s JJl oLJl J-J (.UJl j__Jl jjLk. _J ajN 
j>LJj 2jLj ojo £- j --«LS' J-t_«L>- j-i e-Lj»-^! ^LJlp- J-J jji <i\ 
. ^-^-oLS" _^i oL_>Jl Jj«J L__j L_Jl (^-Jlj iWilliam Bateson jj__jL 
o-LS l_j-> £_~___l j j—j_j JjL-? jl ^--_ul j^-Jl ol Js>L_Jl tJ-j>-l j->j 
^j-^-^-L Ij-Li ^jjjJlj iJj-Jjl oL-_j>Jl ^LJlp JL_*Sl «tlj-jl 

jLS* U'..i t «UaJl CjLjLSnJI ^ Lj- jj ^jji. SJ Jjij t 4jui J Cj1j-j»j 
. jjalil 4j Jaj ^j-a *j>*£ C-l j_K_JJ 6 jj_U_Jlj 6j-_SCJI CJ^jJ J_JL l ftT g < 

= i 5t.'. o II j j j— i__j O^/jL»-» (_$-!_»-} ^jJaJ j-l-i i-jL»«jI J-IjI -j»-I ^jij 



^yi IJl* i^jJu>«ljj o _-i-_> ij-r^ <)\ j— >Jl j\ oLjJI 4J— «_o 
_Jj I ^JJi- «Li-S' L>w? j_> t Jaii /j-~~jI __-jJ-5_j_7 (jJu-l 

. _j--«-Jl L v .v ?« - ___JIp ojjI_>_J| 

jj* t oLsJl 4j»-_Jo j»JX^>J oL> _ J"*"J ' Jl 

^r» - ■ J__>-*>_j jJ . <»jJ_Jl 4.-LJI A^Jl .,<-? _-^fl ojjjJl j-o 
t«^y*l]aJl Ja->Jl »» ,_yPJu ___Jl oUj-_Jlj oLLJl ^yaiLai- 
^> oL__Jl JJ»-ljj 4_»-_jJ jjt jjkUaJl lao.ll jLj jJ—J LlSj j 

____«-~J-> iJJ-lJjJl _Jl_ 4jUj_»_~ oNLj-»! l_J L~» iL^-i 

. i-J^-JI _-_> oL__Jl ijJJjJ b-J (^ykUaJl J__«_Jl ^jjj -.«■■/> jJ 
oJ_* 4j»._-J? ^JjP /^jj-J-Jl j y_!l -jLjJ ^9 frL>-Ml frLJ_c- <J$"y£ 

<_r*J • 4-J , Jj- i| ' ol~->j_>Jl .*Ij_»-I LjJI oL_->Jl 
jl oL__Jl «JL* ot-l yL ( -_-k~~J . DNA ,_sl jl Jl j\ ajjjJI 

jJ-S-Jj t aJ_>J| 4 » '■ ,/) " jl t_ ■ 1 la " (_£JJ| ^J-Jjj-Jl £jJ L j jjjJ 

o^L>l jj* oJ_-L_J L J5 /_J>Jj . 4. : ,a ; ,a.->- ol-U-l LjjLT !-__-=■ 
1 _ .0 .«i ^yJl lSJjJI ^j/g^^Jl _j_> *lj_»- , _l oJla JcWjJj to 

oJj» ja oL->Jl 

^_oJj ^jJl 4J.LJI 4^La>-NI ojjJI w-AiSJl IJL» o-»--. 



j j— <_-j ^J^-JL-JT jlSj . j j JU L^p jj SJjyiJlj iiJ-Ul ol__-__Jl ,j- 

0*-Jl -JJi J— ji jl _-_-i ____» 015" j U_J>I j jlS ^l jL JjJi ^-U 

J— 'jJ jl ___!* j_> <bl j j_ _jLi jJ-»J jlSj . iiJj_Jl <b__J j j jU 

j~ju Je- jJJj J-e-l— ' t j-»^l ^j"^ ,_5*J . ii_ia-Jl iJjJ 'Jj-^^rJ v-_—»-_Jl 
• jr 4 ^ (.j» iiljjJl jJ* p-— -J J jj" j j— JIj 
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I * 0 0 0 " 

jJLp AJljUtiL b\S . Ijj^ jJLi . I.j L^J 

^LJj tiJljjJI jJlp ^LajJ t j*Lj UU- ^jlJLs . S-iljjJl 

JL>*I~j . j»Lp J-Swj *Lu-Nl 4-JJsJ j jLSol «jJjJaJ JU>*-> _/JLi 

JjSLL OjjJaJ ^yJlj i^j^M AjUtjl ^ jLSo^l oJla Jj_^>I 
JjIjI ^J-^-j oLjJLJI j^yj jcl^Ujj J-»jxj jLS" Uxp J-asI 

. oLftdl 

j^LJJ *L_l__a_-)/l ulJLuVI 

t jUjJl illi J ^^Lj^JI £j»__>wJI JU_~I ^j. jiL 
ipljjJl ^UJlp ^ j\ oli L_Sj Ul»J jJJ ^JLi jl VI 
^JL-^I ^ ^ j^l i - . k)l 1925 <i- jJ^ . *L^_lj 

jJJj .Statistical Methods of Research j-J-^LJJ 4_jU__>-^I 
_^ j t ^^-JU>tJ^/ U «lkJa .jJLp ^jl __jL_>JI IJL* jJw» 
. S^j Jlj -JL-Nlj aJLLJIj aJLLjNIj iJLj^/lj 4 r _J J Jl 

J-L- V iiL5 c^LU l!L>)l eJL^I --jLS' jUJ 

jl oLmsLjJI i_-i5 SjUJI cj . oL-^LjJl i_..-Jj' ^ LjJ 

jLSo^l jjJaJj lOL^JiJl oi-jJ ^Ljj CjLjJ-J ^.L- (_5jj_>_j 
O j_>- jJ j . (_g^i>-l SjjJaJ jLS\iL LJajjli c l g «J ^J Jj^JaJl 

iJuej jl-j Nl j jiCJ N L$JU i JLp oLiJaJ i___-SJl oJL* Ji- 
twUU^/l i-jLS" I-Lj Lj^ j . L__>w? cjLjJj <~J>\jji\ cjLJ-o-JI 
*»lijl ^jjL j»— <j *LLil LjLS' JJLjLaj i^-J_»-LJJ 4-jL-_>-NI 
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j^oj cJJJJ JL» J jl . ^JLJl (V— Jl IJla «Lj>- y LjLS" 

£jL»bU Lp j_J Jiis jjj <ui ^j» yC~+ i i\ t4_i|_Jl 4^>_L_J| 

jj« J_Udl IJla jLSj ^y. ^JjSll jJLp ij'*>_Jl 

i-jL5 4__*->Ul J j sO-Jl ^yB i— L*_jj t jJ^Jl j-~J Lrt' George 

JJLuj ^iLJ <__<> jjc ^J toNjLjl ^ljj>__Jj oULJl JJU*J 
jls-jj N -tjJ>-\ oNjLji ^Jl JL_jNU t-oLJ1 oJL* -jLj 
jl JIp j-p LJ5 jJ-J Jj iUIjj jLil L cjNjLJI «JLa 
\ ^ a . . Va7 J* i>w» j-^ ijjLsAjtJ 4 ^JJU L L)Lj .^aI^j 

• jj <_;! jjj (^j^LSLj L- ^Jjp 

t_->LjJl (_£ JaJl _JL*Jl Jl./Jdi >— ~; Ljj jl tjvJ>jL)j 

L*L o-L- ±1La cJLS" i| t_-JjJl £*_j>_Jl _jL_nJI IJla ^jiJ 
oL_js>L Jl _i iJLJJ Sj-J» _» jr^-* <_r~ ii>' jLSsj>L jLS" . J 
LjJl _JL jJLi tljT a jj>JL>__rfl jjjJJl tLJLJl J-ij . 4>>jl>__-j j| 
Sjjj^uJI obliNl _J[ -jLJjLj cjL-^Lj Jl *LJLp jJilj t4_LJi>- 
v_LLJ 4_L_» jj L-L S" ojj^tS JfrL«Jj c i__j_jl j-^-j 

.oL>-L__^l 

^jbjJl ^LjJl JLJI voJl LjLJl ,_jj>Jl J^L- ^li 
j-p _j j->Jl 4_Jj_p _;JJl tHarald Cramer j_«l j_S jJIjLa 

_jL_" 4ju»-1 ^j) _i £_jL<1j ^LjI *L<— — t_JjJl ^yjjjl £__»_Jl 

_J SjjjLLJI ol jJ_JI jL>_« > 5jjJLu.ll -_L»_jI j jJLJ 

jIj_j?L 1945 i___. j-^lj^ ^li . L^LLLi Sjjjj-jjJI' j_p ___*ljJ1 
Mathematical *L__>-N1 _J L-^L Jl iwwJL_.Sfl jlj__-_> <J^S 
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p la » o 1 ijjjj-jJl j_w~lj-Jl \ i .-^.4 cMethods of Statistics 
t ,/?->Jl (_j jJL-Jl IJl» j-* y\ j% t_rr-~^ • 8 -^IjUS' 
|»jji___.| . 4jUS' jJLi «u^S" U-« jJ_> jS"_ -^j ^J «u^s IJl* >v»j 
OJ_*_pIj t^Ua^llj j__-j»L_ Jl ^ J->- ^Jjd y>\jS ^JcS 
^liL- . J 1970 ai— ^li . J_~5 ^_U JU*S «Jllb-tA- 
__JI £j_?- jJU Yale University J_> i_«_-U>- j_- <. L. J. Savage 
. BjSi jj>\ jS Cjji (_jJJl jiJ>Jl -.LJUSlj c<U*-U.Vl j-Ui (Jljjl 
-jL5j ioJLkj jj ji>-T L$j MUj^I jJLi >»i jj i_ju5 JL&jJI JJjJ 

J UJ JjJ^ *_ jl _J_j_ jLS" J_U~Jl jJLSJ jJU- Jbrj 



yLJ i]y U-u* «, 1919 iL- J ; .t...J| J jl* _JJi JS" 
<JUj> IjJ _jr$-l JL«J . j^-JjcJI JL>_j> __i «ui J-ii _;JJl <JU-p 

ijjJ-Jj jjJLp (_5jJ JajjJl J-»Uj> __j ii*>_Jl J-j-jl il j\_-_-Jl 
^L-ls-NI £^__>_Jl ^jSJ iMendelian «uJj.__JI iJljj^ oU^jJl 

Jt-O.,.1 . LS\J j__» J—Jl _y* j J— * J_J <— »__*J U_5 4_J>«J ^jASj __S\J_Jl 

Royal Society of ^wjjjul __i ^jiLLJl j^<___>«_JI jl jUUi 
j-^jjTjJI jJl iJ_>_>> __i U j__J ol>_j I __p cL_>_-j <. Edinburgh 
jj-r-l ljJU->cj jl ^j-Jj^Jl __« JjJLUj p-^JJjJj cTransactions 
__v2L jJl <lU_p j-~J *— ajjU_>_« j .t.... t > J_«_>_j 1 1 jlS\j»j . j___Jl 

. 4j_s_>l j\l~ iU. ^ JUI ^J-jJI 

U_>_Jt_- JljL» _$JJlj l*L_j > -l oj_A __S j j__vj_-j _-* j-^ 

jr^ J> _5* tj^Ls-_>-^/l i_r^J < J- : ' |_j^ j* <■ j-~>^ k— iLjJLi 
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Iju (j-Sdj 4 J ^ » t '■ ; .' OJ^^Jj-Jl OJLS" . (_$jJ^aj-Jl jjJLe- 

j— w»! ^j 4jl (*J-*J ■ ^J j \a . - j jj— j_o oljl oji j 

iJ_iL«w»- J^a?LLw *>La-JLl« jLa>-NI _r— jj j jJjw» tJlj_>-l 

. jjW j—l 4^ip l^nl ^ I 

<u&ljjJI ljjL^UIj j"imflljjj 

4 \a >-» tjohn Russel J-—lj j j->- J : -Jl J 71 

^jLkjjj ->Lo«_- ^JL-» «>Li Jl— . j.Ju*oj «upljjJl i_jjL>cJl) Jcl-woUjj 
L^SsJLUj jLS" (^jJl tiLjJlaJl £\jlj-Jl l$-^-I ,_J> iJa>wJl jIjlc-L 

4L..L. LiJJl ijjjl ^J . j j-J--f *b/l jL>— Jl is"j^i i_jL>w'I 
Lj-i jjJaJUo iSj Js lj...*:<l iJ^UJl ^j-Jj _;l j^-J 

. C - >-..«' ji jj,j— j >— L» ^LoN c (jAojsJlj (jJ-Jj^mJI (__--_>Jl 



k_jjL>rj 4_s_>tj> f-LioN c— ji jjj—Jl ^Ljl ^Ljl c 
((_->jL>-J)> ^lyrLj 4i__>__jl Ojolij .(^jLk^iJl jLo-JI jj.jJ-j L^J 

t4L-L»-Jl ^jAjj^I j_- CjU-J_>- o-Lc- (j^i^-al! c AJw. - j--« ." oJlJ 

(_Jl (_$il L»jO t^jJaOaJlj j_j«__JIj ^oJiJl j-o 4jJ_->-js j-^aLpj 

jLko^l Jjjj 

j_- J.L* oUL jjjJ--» (jij^j 
4j-Jj_>_j> oj_o__j| ^y.j* j& <•£■ ojA_>s_--j c ĕjl j>JI oL>-jj>j 

ii_eL>-j ' jL-_->JI (jjC. 4jjJ-~- Cj">L>-_--j c 4j jJJ CjL_-Li ĕJLe-j 
l_jjL>-J| ojL* ^ b» a Ja_»J jj . ojJl>_- ol j5jLo ^ JlS" cJj 
. 4-__>cJl i—i-Jijl (_i CjI jS"-LJl Ja>b>- j^j ,jS\Jj toU ^jLJ 

jjjta toLLJl oJl* (jj> JjLJI ^jxJI ^jl j j->- jl-JI jJaj 
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. <L5La>-I <u>-L 0^}\>__Jl oJl* __9 jJaJl <__C»j ^ jL>____jI 

___JL Lj__- LjIj <u!p ^ <, _w_J ^«AjI -JLjj ^J-* <&>_; J_- 
^'».,1 jjj <.__U_- j-» ^iSI *JLp t y>j*->. o\ : '.■.> (J ^Sr^- 

. oJ_»-lj ^ JS^ <J J_wJl jlw> 

U^L? ^JU ^~->J-w»lj .J— Ij (j^j-^ j-^i J-j 

_- i j_JL ic-jj^» lj^_>-L__-l . jJ_J Jl*_i ___jj _jl -j"*>LJl JLilslj 

<_JL>JL>- Lg__i»-lj <___»-jj 1 <j ■ i C_--Lil t__JjL>__Jl aJ__>_-o ^j-o 

6t\ JL>- j_i__» Jj»-jI • J ji_Jl _)jj_i _)L_p L-iLS" Lo.'-.j olj jjas- 
__jjL>__JJ JL—__-Lj jj -___>«_- ^jl J j_L>_Jl j^_c- JL-j ^^Li-Jl 
eL___-l L> J.». « -J toLLJl ^ <___* ^ » ..." _Jjj '^-r^jj-^ 

. «<Lj___JI -jjJl ^lSj Ja^* Lb-N 



5 



o-L* iHugh Smith 



5_»_-L_>J ,_-jljLj lS"*-*"! ^Lijl t ^ y^i- ^jjLsA^-LS" ^jJ-o-p <jI-Ij 
^ijtj -_JLiL_J Storrs jjjJL- ^ Connecticut c-_C__£_J j_$" 
j^JC Ji cjL-Ijj» : jl yju <J1~>-j <L>-~. J «cj-L» oJLf . J5L1JI 

J j ./»>^o ^^Lp jUa-o^l J jJa.* jjl . LJLLll *j->Jl . Jj-^2_>=-Jl 

jjtj 'i&Jup <>.■>- j <L>~^j Ll>_; o\S . ((Ju^woUjj ^»jjJI 

L*Njl o j^ĕ> tiJL*JLa i^Lj oNLlo «JLJl* ^y> ^_JU1 *j>Jl 
cjournal of Agricultural Science <L-pljjJl fj-LJl J_>_j> 

j jj^-Jl o jLi. jl . 1921 i: 1 ^L* ^pLJl jJuJI 

SjLJI <c_CJj cujj_>_Jl *LJj«J ^l*jl j Ju-v» j* 
-J LJi .^JL^-NI oL JiJJ JL-L-Sl 
LjJ^ 51jJL>JI LJJl oLsJjJl _-J«. iJLS 

J_Lo _£ jJ ljU 1 la „n o > cJ.LJL».! 



f 
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_i <u_$_>» i«J5 __» j^^*j i«J5 jl . ^jjJl _i i^jta olj-Jcu 
_i LJL^cu-N v-L« oJ15 L*_SJj t^pUl _-JLJl JU^NI 
4.,...; J*>LJl ^bj ^ jsr*~" ---LSJl jl il »Oj>«JI IJu 

JLJ (jU^-iN 4_»l J_; JaJL-S" J jJL>Jl jl ol j__jl iJ^Lj-N 

.JJUdl 

J-jjJ' 4__Sli 4__JjJI oL-jNl » la « * <LLjJ JL>_7 

J_TL_JJ c-yj ijjjL* i_jL>_jI __Lp «- _j___J1 _sJ-L <.^-\jjJi\ 

s-Jj>Jl jj» j i«l Jj_a>_Jl Jb CjU.Ijj» _JjJ . j JaJl 

_Jl LgJjl ^__j tJ-ii £>r\ y ij">- tJ__J II oJL* Jj^l 

J_j JJ (.1907 Ojj^-I _,Jl J-iLJl oNjU_Jl _;J_J 
t 1909 UiLJ^L jLS" ^LJI j_L j jlk.*_l J jJ_* 

jlSj $ĕJ_L--i> 4_-tf>Lj J-L—J L_i Jil i_jL__»J aJLjJj» > a./?^ 
^ jjjaj J • 0 jw j-j JjLS" L*> j-ij J jlJ-Jl _w« j->» oJUl 
J_jv» iJaJo Ji ĕj_<_Jl 4.1 ...1 ...1l oJ_* J-Uj -—>--> -J jJl -JJS 
oJjji « Jj ./?>-Jl j-Jo _i oLJjj» oJLS_> t ,/>\ j_Jl oJ_& 

j___>_Jl _i ^_j_*-_>-L t j-»— i .I.j <_L i -JLSsJl __w>j . oJij 

. Harpenden ^jjJ-jjL* ii_jjL>_JJ j__j>_jj ik>_« i_jil__A»-*)ll 

1950 i__- __s John Wiley __Llj j j_>- ^-iLJl _JLU 
_j5 4___-l L* j-S"L ojjjjj 1 5j j_t_Jl 4jL>_iI jL_>cj jl j-~La 

f-L__-^/l _i 0*>L»-ljLo jljJ-P 0-?_J t _L>-lj jJL-a __s 1 $ - .,<^ 

. Contributions to Mathematical Statistics ^-^LjJl 

4___Lij ^jA ■ l*j!l 0 jJ*— ^J J-— . I . J J 0 j__>L_o ĕj J_»— J jJ_>_Jl 
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f\ ,/}^, \\ «U-^Jj L ^LJU 5j j>^~» i^S' <i»JjJ t j-~-"J " " i _M 

5jvol>- iSiljjJl jJLp jv— i <• j-JV • I • j* «ujJJL. . i>JL__Jl 
oLw-Ijj» ^ ^LSJl 11* 4JUI JUJl oJlS j . «^Oj-j.15 

L>i_s_> jv» *__Jl_xJl ^j-a i-i j>JLo 1^:3. .-J t«l Jj .,<T->c-oJl j-J<J 

: JLpI (_J- L£Jl£-j i_.lj.Ul oJla L«j-I 

j» -^-~»L.jj ^ ^JLSJl J^- -J-b ^ (J__J 
J j*__>«Jl ^LJj j>JI (jj- 4_>_>*_JI o_A>«-Jl! ^LkiaMl 
^jjLJl i jis j!A>- |»J ^yJlj 1 • ^JI ' «JJLJ j 

-jLJ jl U^l j jL5 . oJLa ^U^I -Ja_»-J JjjJaJl 
j-o Jji>JJ JjL_J| JJj Ji- (_J 0^.-*^- •LnJ» l^-J>Jl 

j-_J«J ^ j-.--.Jl (^^J-j^ _L_»->jS/l cjUI jJ ojJii (___--« 
JjSll jj» p-SJ-LI ^JJI ^_>-Jl jl .(JL)I Jj-a>«JI 
. . . «Uij^Jl oJl* JiJ L$*L_l*I i^mjS i\ L.- 

L-^SLJl -JlJ-JI» (_j £^-s_>l jj> 

. ('2 J j_s_i>-Jl jm (_J> cL_-lji» o ___J_ . «i^-j-Jl oJl* J--J 
(, >-t-> w jj___Jj_JI oLI ^JLkpI ^JUl ^>J1 iJLaj .1923 5-*- 

t ((.)L ' -_.--Ljjj ^J ^oJJl (_J> jJJl (J-P _JaJl J jJslA j I» jl jJ«j 

J j____>_Jl _-Ju (_J cjL_-Ij^» 1927 «L_- o ^g-U . 1924 __-_• 
a-_w. oytJ ^lj «6 J j-_-u»tJI ^Jo' Js cjL-I jj» . «4 

jl\ jJlJ JL-J __J L-ljJl (^UJI *j>Jl j-jJL J 1929 
(j^ ajc- j_«-><_a ^jJLJl ^jjL (_J> Jl>»J jl j-iLJl (j-^j • 1 . » * >• jJ 
•u_J>LjJl o^LJl (_5j_>*j »Uj»-aI (jLSnJLj ' a ./t" olj j —t , ' . J l 
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JJLs_J aJLoI CjI j-I ^jiat; (i>Ls»jSll eJ_- ^ ^JLi <»li . L4-3 

>_a ■/> ji toljjMl ai-frJ a..-s^Ij j JI J-pIj_sJI <i____ilj toLLJl 
«4.-./?ll ijjJl» ^yLc- L^LJaij <»Li ^J t(_; ^s-l __/_'_>_- ,_J L* ^jll 

tipjL 4JUtf»l (_-■_>_» *_l eJL* Oj^-»! . J_-_wo_jj _J L*J_>-j _-Jl 

,_J JL-pMI ^j- JUJj» ^»L_Jl LJLe- j .->.--„ : ....j t^jJLoJl j yjJl 

. 4,1 \\ Ol j__Jl 

«1 .Jj)irt^rtl) jJLj __i __l__l jj» 

oJLa _J ____i oL>r_il ^j-JN jLiUsl jLJlS' _jL_* 015 
t«l . J j ,/?t__J| ^JJ _J _-<L-lj_» _J b jjL- <_L-p . 4jJJLJl 
<_Jl cjJL-j . oLL~_>Jl SlL* LJS" J_»_-Jl -_JJa- v__-_>- 
eJ_e-L__- <LL_-_j Millionaire ^-J j-J-oJL ^-pJJ _--Jl L-^L-Jl 
Lbjl bU . Lj Jj ?S y%£ <L>|jj iL^LJLSL- ilT __* j tJLs-jJl 
t .Ls-Nl __U :Uj___- , _l LJ_-i .27 j 3t342 jt 

-_v_J . ol^-o £-;__- LgJjblj t3t342 ^J Jl J_s-_l j»J j_«j 
. ^jJy. U^JJj 3t342 Jl Ji-J-j tol J _- J Jl __U JiJl jj___-^l 
4_>-jjJ ĕ^ r _-_' cLLiT Lj-Jl j la .-I jV tj-Jj_J_<JL ^j-^JJ <-_-JL_T 

. ^j-j^JLj Llijl Lfr;L» : :,.-l 

jL,.:,frl L-Jlp tJjJL_<Jl _-jJ-Jl J^ >Jl 0 ^iCi -Ls-Sl j 
__JJ _J oL-lj-» ^J 123 4_^-w_Jl __j jj5J_Jl ^LJl JjJ_>JI 

j»J J eJLs-lj 4-JL-P _-Jj-s_» _-jL_-s- (3 jJ__wul bLi «1 . Jj_^-_x-Jl 
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ipL* 185 (3 »:.......« j-i~i jl j-Hil toJb-lj «LLij j~£ 

L^jLL» NjJi>- j-1p L~<J>- j>J ±JLaj . ^JLoJi L» JjJl>JI >_jL»>J 
. 0->— Jl ojL ^yi o, lS.«.<j o j~£ L>L ^ j-»*j ^jojIj oJcJL*J 
<IpL< o ^-Lp (j* J-*i N Lo t3 jjt^—l Ji «J-o-p jl ^."jji^i 
jjj t o->c-Jl SjL JjlJi>- j . ./> ->cj (jLH (j» jj _, ■ * LiLjJ L> jj 
t(_$ jJajJl j^y-^LjJl ,jL«-*Jl ^ji oJjL> ^jjJl oLpLJI ^Lw^ 
jJboJl ^Uaj-^l ^>wiJj o^LJl><jJI y^>c^j oLLJl j_ .a-— -1 

J&utjJI ^JJ j^jJli. jljjjl ( -i i<ii"i 

<uJjL»_«j iJa_« jJl ^JI jlJujjL! JjjJLp oLJ__ri ^JjjJj 
. \ t „nn., «UIjJLjJI olJb-Vl Jajjj" _jJl <W»L Jl ibUJl jUjI 

^-j <w>Lj aS">Lp OJi>-Ij tjlJUjl tjjJLc- ijS ^JLi Jb-I JJiJ 
^jjjJJ jj_» j^i o j-— 1 o.?—— ^Li t L> JJLJ ^t«-aJl ^Llj <u_Jl 

|JL_J ol^JcJI > tf.,c?" . ^LJlj <C_Jl Jj_j Jaj J> <Jiw? ^JLoJ^-Nl 

£->J Jvi . ^jJl ^L _^J_ <l_l_>_Jl a^j^I JJjvo.il ^jjJI 
J-p jjJl LjjI IjI JwoLSLJlj J-J>L_JI i» jJjy <L_*L_I «U j-*.* ^JI 
t(_JL»j>-Nl ^jjJl JjjJaJ JL>- jt-jpj t<_-J>LjJl jJl—i t__JL>L 
I^jjj *./>\\ jjji ^^J «ul juj .jLj^I ojJucjo <L>jl__JL ^L^-Ij 

. <J| J-_> jJ L ^jL 

. <-l j>-l oJLp ^jl £jJiJl --LJ oi jJl Jj>Lp ^ ._..,. JL |»Li JLil 

. ijjJl jLJ . ..u J j-__>_JJ jLLij LoL' Ll,./?.2.i L*J_>-I jLS' 
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Jj-I yi <_$Jl>-l (jj.»:.-" ^(Jaj j_JJ ta i<_$-lJl JjjJ» (jL^ 
-5j>Jl 4j»Jj~- CjI jJJl (j^ -_PjA->t* . 0 Jj- CjI j. * . — - 

Jjwoj . ( j. : .;..,.Jl -Lj_>Jl oLJJJl L^L-«_»- ^J 0 Jj-I ^jl 
oLjJiJ j ojliCil <-L_; jjj j j_. . aJJl jJl j-JLJ oV jL>^o 

^jji ^lji ljjJ .cJjJi j-j—j j\-*>-y\ jjj-Ji 

jLxiS/l JJaJ _j_xJ j . -L->S iJiJL ĕJj.«-Jl oLL-_»Jl e-taL ^-jjL 
j^o ip j^>wo |<--~aJ LjjSCoj Jlj L Sl . ki>\j -___--L-Vl oLJaJlj 
jJL) .j^Ld-o oJU- ^Jl 3 jjC ^jLJ ^Jl Ljwoj oj_J__JI ^ISj^I 
Js. £\jA\ ^LkJjl ^jJl J-_J_-Jl JJ^J f _i>___J 

-J jjJJ JLJLj i ĕJ->___JI CjI/j 1 jjl J (J^LJI _-__->_JI ^Jslj-i 
j^-JLs-Ul oLjaJI ojL» C-JjCoj . (J-UjJI Ja..-»t.oJl i_fl.y-->l jj-- Js- 

.^jjj^/l c-->-J ojjjJl oljU^jjJ^lj JjNjJl j-^j ii j-iJl j-» 
dJJjJj .-.JJiJl oliJ asjJI ^JL <jJly>^l Jj> -__Jlj>- Jj-UJj 
aJLIjJc-I cJlj Lj ^IjjJI \c>y Js jJ\ ^.Ja-.-Jl jj"! ^Li 

•^jl _/ 

_>Ua_>- ^J-p L*l j_>4 ^jl o">LJ->-JL jJLJ ^jLaJJI JJJ 
^jJ____-_ J Sl . Broadbalk -iULojjj ^Jb JJj- jj> -_jj»->JI 
Jl-j.--.jj> iJjJl J>*>__».| ^ J IJJ t^Jlj-Jl ^JjJI V 
(jJuJl ___JIp ijjJl jLJ jl . -_____j_>_Jl tJiw ".I -_"_--• 

^J ^JI j_->Jl CjjJI j-o ^JjJI jl jjl jUJ LC-L 015 JjjJJl 
J jJa.* cjLS jl J>t>LJ-l jS\ (j-^^jo j-» jJ>L-~j -Jl L.J' . ijjJl 
jjjl jX./3 » jj* L (_j jJ . J-j?L>JI (_g j~. Jl j_-Jjl jL__->'_ll 
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t 1876 «__j J j_*2->_a jl «-^^JaJl j~«Jl -Oj-oJ ^jj) _pju ^e-^JaJl 

-bjlj t(_$^S/l jUNl __« -i j_» yk U-a ^isi jU___Jl ^ Iju 

<__- _$—>- j,o.t.ilj 1894 4__» _ r __»_JL Ijj . 1880 4__» Jju -jT- j—* 

. ^JLli -Uj __j* 1 1901 

-Ojj»_j _j_nJj «-^J-Jl j-JcJl _j,.,.,'..> ji>-\ ;>_»__( jJi^i J->-j 
J j-i=>- ĕjU_Jl _->Ui_f>S/l jj_ii JLlc- __U_ jLi" J-_J . ji?_«_- 
jj g k> 1 1876 <L->- -L*_> _-<U__-- , -'l iiLLS' _Jotajl . -c_»__Jl 
__e »_jL__p^I olJu 1894 <L_- __e j . *____>«_. S j-*_-_- olrUJ 
. 1901 <__- -L-L>- C-/J ĕUJ pLci-Nl 

_ji jj-__«_> jUw? JU_b>l ^IJL>___vl ĕ_U O j^- <_l -t-__Jl 

<_-_> o-~~_i _jJl ĕ^iiJl _yi ojLaJl _-'U_p > -M jjp j_jj tJjJUJl 
1 1 jjJL?_Jl JjJb- _,i jj .t..o., JLLU-S/I -Jjj LoL jUj c 1876 

j j » 1 *._j t ĕj^ fj 1? ll -Lkj L> ĕ jli _yi _->j-_>J|j -c-<_iJl jj 1? o i 

___-- <LL_Jl jt jjJLs 1876 <__- _ji jJwj . ĕjLs_Jl . jL__jc-*j/1 

jj> *li_i»-_ , Lj iMjSll - j___>- olJ_J t«L_vj-L_Jl _Jl jj__s->Jl 
__JLt- ojJLp ___> j-L) 1880 L__> jU jjJLi j-L_sj . JjJL>Jl 
-L-__.l --Uijj ti_-jj_JI __* Uj^jI o-LajI __JI o^JL«Jl 
j-_JL ĕjUJl cjLiP^I oIj_jI . J ji_>Jl _-p Ul5 -N j'^1 

. J__/_'l ^jU L^Sjj" U -l-j JjJ_r 

JJJ ?o_»_7Nl II* ^r-CJ 1894 <L_- ^ Ljj_> l_U __£! j 
jjj-Jl jU . ,u.._.Ujj jlj_*_> oUJJ aJjLIj -__jj_- JL~ jU 
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i la .t. ;SfL ^yjj Sir John Lawes ^ jJ j j_>- J . ll J_>J_>_Jl 
_U~.i . oLL_Jl oUUaJl i>w5 *LJ (jlkJl A jjl _yi ^L>-jL>Jl 

^lj-^ J jJL>Jl _Jl oLliJl jl.y?>-^f _jjL>_Jl ^Lks—» ^jJ-« 

y> Jjo ,j^Jj . ^L^-Jl c.^Jl j»LI ^ SjLoJl wjLLp^/I 
Oj_£_Jl _Jl oLJLkJl o-Lp 1 1901 __i jj-*- > : ... 'I 
_J| SjLaJI _jL_LpVi ooLpj tiJLj-ljJl 4 la .t, ;Vl 4_^jLw«j 

^j|^ldU£ 4^£^^^^^_J| i ij l ■^'i I I 

4j_»_a 1923 iL_, J j,/?.>_Jl __*J 4-J_Jl iL-ljJl o j£> 

i_Sl _yJl oLLJl __>Jl IJLa (jLLo N . 5-pI j Jl ^ jLJl 
jj^i <Ip j-*-?-» >. Jj t , l : ... ^Ujj ^ji JJLL— ^jU: 

. _JaL_Jl jA 4jLL>_« ^ljjl __lp aJ___Vl _Jj>- __« ^ljjl oJvP 

t ^JLa . I . j ^jJi jLa J .__< Ljj _jjL>JJ *_ f _>' >_ jJ->- 

J-_>J iLu^Jl e^l_,_Sll __« Jp-lj £jJ ^v-^IJ->_— J I JJ— 'jl J_i 

jj .ijJ^ Jai SJLp _Jl J_L>Jl "^y>^i jSM Ij-^Lij <.4jL_>L 

. s > 

J5 _yi -jjg J^J oLLJl __« J jjL_5 _J| 4jjai J5 _...,>_■._ 

. 4jLLj>_a 4jL\P _^jl 4j_fli 

Jj . j..twJ> I g yg jP ^JJ t 4 . ... 1 _-__> 4__wL_jVl ĕ j__Jl 

JIj^.CS^ o* J^ ^ • U=» 

_—>_ . La___p jj> J-^ail 4J _ r S'L.SM ^yuu jl -5 jJU jt Jj-JI 

4_»___<> 4_Li5j 4JLj-» _j »-J Llj Jl (j^ajy ^ oLLJl j/i » ; 



jj-*j jjj . <a. : r * . J >j LLjJk OJLS" jJ>-l Lljj ,_J>J . i— J j-j>JJ 

j\ cLjJl £jJ ,_J> j-JO J>\ j\ coLJl i^pa; JjjJs J\ dJJi 

t_->ULc-S/l ^j» j»l jSl jl lL$j jJU- j_ji- J^o Ajjjco jljv» J j>- j ^l 

jljl Ij^j . 5-j j» j_p ji>-l cjI jJj» ^j^r jJ jl j -q. » .<Jl ĕjLiJl 
cĕJu»—S/1 j-msLc- j^ jrr^jj t>H tijji" j-r^ J' _^pI j jJl ^JLJl 
^ji jJ-Nlj JJi->Jl <~JI j-=r J^-l LaJL^-I jl <»JLsC»Li 
«UJLll jL'^1 j j* «UJLll jL'^1 iJLuL. . ^JLJl 

^ k_jjL>tlll Oj^>-I Ij| LiJ-j . oLoJl iw«jj»vaj iijJsj «LjJl jp 

ĕj^w^l jUl J:..<k >...*■ cLLLi*^ ol jU* ^Jj^ ^jSJj J jJL»Jl ^j-jjJ 

. ^jjw-Jl j-p ajj>JI ol jJci\ 

^J) ^jiuiJl 1 g » ; iwJL>- ^jJI ĕ.U.^^I <UjLL»j LaJ IjIj 

JJiJ LgJJ>Jj tijj^Jl ,_J) i-i^L-j-Nl ^y> ji JJiJ t L$ ... aJ <L ll 

. iiL>«j> u jJ ^ jvoJj i>JL«^Jl oLLJl j^ dJJij c oj j>-j» 
JjU.:....» ijjJl ^J) i-i^Lp-Ml jli t^ljjl ĕJlc- jLJ>-L LJ IjIj 
■iltt —J l ^jj> ^j^p jJ jjLiJ jl JbjJ Ll ^jJj ji ^jLp . L Ip jJ 

^JaJ ^l JJL>_Jl p.„,JL'i CjjjL-jjjJl *J5 » <t_j L»_*Jl?-l 
jj-U-jjjJl LjIj ^./1 i . CjLLJI jLw? LjJJa JS" <.ĕj_Jw? 

> e ,,n\\ (_J) j^-^/l £--aJj ^L-iJl oLLJl l.m ^J) dtpL,^ o 11 

«J-Uj» jJ dUj jl jjJji (jJi^Jl ^Lw jNl ^}i'.S\ -^J^JI 

MU-i j-^-~j *-;j-JI (^J* Qj .,<9>Jl L?-jj oJLS" lil I >> • • <uaj«-j 
J^JJL >-l ap jj»j>v4 JS" ^J) (^JLjJI >-a.,^ll ijjj jSf t Ljjj>-j 

. ijj^>Jl JJJj j» 
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<L_«_S' ^J jMl <Lc- j^_>«-Jl ^yi j j_>Li . J..LJ aJL^c- j-><_J-i 

<Lcj_o->c_<Jl ^yij t _Jl o .« ll » -_s_2Jl i_a pl o ll jj_<Ljj_-JI 

*lyL)l Jb>4 ^li JLaJ . IJLSUj t^jJ_»Jl >. a./?ll ^ j jSJ tiJLJl 

> _-M-_.ll _jl lj~L» <L>t>lo £-J>jj J-*>JJ \rtj& ^ a iJ > ~ y. 

1 ,j . ^ 4- U oJLS lil -Jl _JI jLilj . o II jjjL_jjjJI 

«L jJ j jisJ t __£j__Jl _-> j__>Jl _JI __j j_Jl J Lo-JJ I __- (_j j---j 
__- J--~_il jj-Ljj-LJI __- J_)j_<Jl I-4-JI i—a.s./?! _-Jl t_jjjLs_Jl 
_J jJJl JU-jJl __<> <_Sj^-j J_«L«_JI jLS lij jj-T jLil j . Uj-i- 
J_>-I JL_> j»J __<>j . _---njJ| J_jJ_>tj JJLs t^yjjjJl i__>j__>Jl _jl 

?<Lj-^a>Jl i>-ji <_£j~ J t-jLS" ?^^A£CJl l_L* ow? _S-L- _^P p-I jJLll 

-ij -_>-ji <» j g '« « jV . jJL-j N Ij_>-I jl _^JjLs j j_i 

Aju Jlaj laujjjj £_-J jj jJ <*j j-^_»JJ __-LL>Jl *0 j.o-J I j . ^__»lj 
. __) jjjl ^Jj _Jj_Jl _-<>J ' j*>Jl ^Jl JL__J| J^o LJLLjL oJ__v- 

__e ^LJljJI ___> Ojta __Jl oL-JL_«Jl J-L>-j <•»■* 

ĕ j , « ,/> __>_-• jj»->_- 4_>Jl_<t- jl ^jl jJL-j jLil L-Iip t J*..., "Lijj 

J__>_j L-LjI la * .-lj . 4jj_-S-Jl -_JjL>_Jl __a JjJ_<JL -t_o__-J 

. I.j jLS" Lo.-o t <uj .,r?>Jl <L>-ji Jj-L>_j J j_>- __LL) -_jLL,L-JI 

JLcJ . 8_LL-_o oL5 jj _j jj_U_-_j j<_<j_)jL t Lo->.JL..- ^jjj»-;) j-J~3 

jl-J .LL<j_>_ oLL-l LjJ j_>-jj «LLl-^I sJla jLjlpNL JLs*-T 
^jLj e-jJ-gj LJL- <J jijj«j (jj JJl 4jL-sjj t «ui __<> jjJjJl 

__Jl <*J_JjJl IjJaJ- <■ tJj_*- jLj oLiiLJl CJJLS' Lo'..j t«JjJ_c- 

.««LIjjLJI ^LtI» . ">\Jli <d_»-lJLoj 



J-^-- » L_l j..Lp «-LJLJl . 4-Lg-uv 4-JL»_p __~ 

J, r ■>•■•: II jl Ujj . ie- j-»->>- J-5 - i_JL>_Jl _i jjL-JJ -LJUJl 

~*^rj* <J?' <Jh.- )L *-' <i> ^r^rr* - ^H-" J-»- _-r^ _*-' j-~-Jl 
^J-P i i_L_>JL l-^-jj j-~ , ; J ^jAjj-Ij . LgJta J_><-; Oj-s-aJ»- 

j-_p 4-pjjL L«Jjjji 1 4-.-/>L J Jl jj-*j-ll Lwslj tjj—^l ^j-Lil 
I g ■ « ; _iJL>cJ _yJl J_«IjjJI _,,<? » i Lp-N toL-^sLjJl oJ__pI 
_-_*___»! _jJl eJjjJl SbS/l !-$__- tJ_L_Jl ^jJ- _J_p Uo 
jj^j (Jj^jLJJ «LjJii oJL«j . L^-jJj^Jl j»j-LJl _yi L~_*l jiS''.! 
^jJlj ti_-jjJ_Jl -LJUJl i>j^-Jl i_J_>_JI oUJIjcJI ~i._j 
J jS/ O jLbJl JJ-»J j-Ji' ■ (( o jLbJl JJb>iJ)) j-Li LaL_J 

. «2 J j./?>_Jl jJC oL-ljj» 

_->L_' _yi o jLiJl J-J->-> <___•! |_jA*J oN_L«_JI o 
oN_L_Jl Jli_il ^J ^j c_-J_~LJJ v tL ^>> c-JL-Sl 
-_>-_>_; ___; Lilj J->./>L*_j J_*-> (%J j tO->_Jl lJ_» _yi LwiLj 
iJLjJaj ^La-i j»Ju>__w_Jl j~>Jl jJLp o| . l __*j_lS'S!l ^J>Lji\ 

pl . .,<-? -i-—oJl __- ^lj-jl i-^Lj OjU_J> JJi-a <U_»L>- oNU-J 
^«-jjl j t^r-Jal.la ■ ll _-_» U_JL__>c_- ^ljLl Oj-Jt-C- t (o_V_o_-_Sfl) 

>_tL ; . _ - > _J JLi _ j^j>_J *• j-jl -A_>tj I JJ . ijjJl jjj> oU j-<_>_< 

<>_-__>- ' * 'I ,__>_J| _,J> _)-— ' JJ LoljjJ ^J_»xJ_— Jl j~»Jl iJ- 1 *' 

(3jJ_-~j Jij . JaJis J_»-lj j ^kl A j ol , .,^T->_< <__> jl t ol j^J-J" 

^ J_w_ _jJI ^LLJI oN.UJl -•! >__^N j-51 L^Lj \ . j^ 
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.UJl c/^UJl JiJ ^JJL ^JLJ J-^jJ .o^LJl 

^ i^-L>- j^uj j»J JUJU tU L_*^JL ij*^s>l j oJL5 JJJ 

! JLfr4 j*Lj ^ ^LajJI ^-yt- M 
jJLJ aL-J L> <(4 J j-^>vjl jJu ^J CjLJjj» ^J -L>-jj 

^jL; 3-~*J ^jj-L-I ULa j . «j-.Uc.JJ k^L./a.o 11 JJ^JL» 
oJj>-j L^iSsJj t ^jj^cJl |< ; o •/>" y \*'yr <j^j" J ,_Jl cjNLJI 
LJ? JJL>_>i _J Lajl>o JJLLo ^l jl . Lj-yuLi jLCoNLj tJL* 
L\jU t«jjjlj (j-^rJl ,_J LJjJjJ» j»J ^_JI £*>LJl ^jL ^jLsJ 
|»JJL" . Ju^Jl IJL* ^J Sjj^JuJIj SjjI Jl jJuJi oL JiJ L»Jj 
^«-v--»j . iwJjLcJl ^ _ " ■/»" Jj Jij _i ol.L^.-^o LoLJl L^ljJl 
Lb-^ ti«lww jj—JjjJl ^J L^oJi ^JI aJLJI L-ljJl i^JL» 

. J-^Jl IJl* (i 

£»^>wJl iL>« ^J 4JLL 1922 L— ^i 'jc*"' 

lk>- iJsLo JSL c ĕ^Jws 5 j5JL j . ^La^l (^ySLLJl 

JLi i ~£ jj J jl5 oNjL. ^Jp-I 

:S^Li «JUJl «Jl* 

j-p jj^l *J L- J-C jJwJl i±~>Jl IJu» ^LLu-l 
J5 _Jjt- j . ij*j>Jl j— -SL ol iL-iS\j> j-^j tiuJt^Lo 
<Jj-^is_Jl — i- i-_^2_>_JJI /_» 1 . ./} c- JsLlJLj t^jLi 
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L^ijjJ» J-i j^» l_J JL> jLS' «Jl tjjjy 0! oI^>«jJIj 
^LLjl I jiJUaj ijiJJl ->LiJl JS ĕ^jL>c< t j,V, U 
^jJJIj i^t^oj ^l ^Ll>«j Oj~>j~! JLjsI jl Jj^/I 
Ijj>L5 - 3 il jj> ^jjJiSL» IjjLS t^LSJbJI J ji Lbjl tal 



J "^y^ p\j N jJsl. L>«j jJLj jl 1924 ^Lu- ^Lk-l 
Js- (JJjcJL; j»J jjij . ^jLa^-NI ^ySCLJl ^^«j^jJI aJU*j> 

0 * ~~ 

CJLS» : AjjLa^I <LL*j»j Uajl 2i%C- J y>-\ J&j C»>«Jl cJJj 
JjJL>Jl |» j g » II oJLfrL-j»_i t Ajj .»:.U CjNjL>«jJ (CjL>«j^/I oJL») 

ojjUcJI ^jLJI Lilj*j (j^y* «>A* ("Li Jjj ti>j>Jl cjL>-jJJ 

. K . . . oLcJlj 

t j-JUiJ JLL5I «<jj_>Jl CjL>-jjJ JL.JL»Jl (.jjjjLJl» jl 
QjjU ^jJ-p aJjJJj t L ■■>,>, ; $ ll <c_p 3 jj ĕj-jiL^o ii^Lc- J jLSj 
o jjjJs . jL»jS|I ojJuo-a L-JllJI J->.jb ^s- L-^LjJl JjL.^o.11 
. J.Cj « j-^J (j^Lp «— 'L^ ^ «OjjliiJl ^jLJI» 

jj cLL JlS J^- j i New York Jjjj.jJ <y T.L. Kelley JLS 

oJc- j j-t.i jl jJujj . ~*o*-~>r~p CjIjL>-I jC-S CjNjIjvo L$J) iaj»J 

JLS £JuJ jJL~i JLiJ . JLS - V LS JU ^JlUI ^JJl 

. d^.aJl j y*j~> OljUJl Jb>-I ^JLgJ t^Lul aLLS o^UcuJl 



•L— (_J J j-a?«jJI j-J«j J iiJLJl L-ljjJl cj jj^Js JLll 
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.JjJL __xJ_Jl -j__»_JJ LLUll o}UL_Jl 1924 

: oIju 

^JLUl jL'T ijyw »U_I _JbJl __Sjl _J luS^. V 
^jĕyAS- jjj— jl . ^-e-l jjJl J j ■ /} -> _JI ^y-L*- 

-_■!•■/» 1 1 4 - U-ll 47. » »1 _^a jJL l_Sj>- - __^-> jJl 
. . . £j-_> jJl _i <IU_L_JI Lj » II _Jl _ iJ_»_JI 
jl <_jjU_Jl -ij Js L. ; ..i L>l toLLJl i-*5 ili _Jl 

. . . . ;LpL*o _ij jji! 

L^J j-f--i t i>_L<9 ( j. : .,,...o/>-j —j*}- ,jj> Ji JLLo t_JJi 
_U__JNl _J a-<Jl>_:.>-,»JI ^LjJlJI L^U__»-^/l oL J_Jl j*_Lco 
dJJUJl j ^Lj_>. _l ^JLp j ___.;. <Jl cjJLc- j ^L^-iJl J J 

_- _ -< ^ J_ __Jl <»_;_> ~-L_>_j J—-I JL>«_> _jl jl 4 4j J . Il J 

oLjJij Uajl j^JiSJj . Ja-il jJ_> - L-»j j»_>— |J jJ 4......,-. J l 

_$j__ <jjJ _-xj jj jJLj jl _^J__Ji) -jL-JI S_e-jL 

_>P i_5_ OL- j_L« -__=■ _JJJl_j i(L$j ___>J jjjjjl ^JjjJl 

Ijb! __>Jl- ^l . ^U__>-Nl JJi__dJ oUUJl fJ__J U-L-" 
_Jj Ui . _^>Jl iJiA *>j_ t_$Jl __-___> j^J-Jl jj_-_ijjJJ 

. AJ ĕ*ljS _[_" aJb-L>- Ij j^l |Jj_I 

__L_/_I __. (L-__i- J_^1 __J J _Sll jlU_JI __«___, 

_J L» j-U _Jl __>_>_j , _ I __> jj_>i__j _JL*i .1 . j J jj_?_JI 

o j__c- jLSj JJL>_Jl <L>UJ ^ <. j--J ojj-s_ j-Jsj • 1924 ___> 
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jJU N J l AjJl^* 4JLj>Jj 4jJU LoL^i 1 4J_»- (j_j*jjlj C*)Lj JlJbl 
4_jiaJ cJLS" . ,_JjVl ojj~_Jl __9 LJ> j^Ji __Jl iJiL-wJL aJjUaJ 

\£ j* tiwsLjl ^^j^Jl CjIjU-JI ^j* ^j-w-jI -L«J . A', 1 : rt\i a j iijlj 

dLI ji JJL» ^jjJLpL^ j^L_-I JLii . jcu^Ujj *Li?-*>U Lllj 
jjb»_J ij-J-J y>-.^ j_*ju«I (^JJl iFrank Yates ^-jl^ 
^*>LW __ijj>-l j . ^Ua^Nl JJl»_J1 J^Jaj" j ijjJiJ oljUJl 

JJLS- 

jIJLwoI j— " IjJjSJ j»Jj V LSCjjJ_«j__Jl j_JL>t-« __9 p j I i a pLjI 

j-JL* __>*>IjW ljL>jj-I t LsjI oUL__j_>NI (j.^* 1 . Oj-*j-J 

. ^ fr.-fli*jj L>_wi/ljJ LpjL LjLSj lj j J^lj 4*_Jt..»tI 

wtojb-^l il L- ->j_J_-_ t 1947 ij-o- ^ jJLi 

CL*-Jlj pJuJl ^wJp j-p BBC ^LLj.jJI ^ 1 ^ 1 

: L*Jb-! _j» Jli i_-J-Jl 

jj-yj . <Jl j_s-*i/\ (j^o-; __j Lj^* L-»-LJl i-_fjJl jl 

k_jJu»o l_UJJ . L«....Ja.ll Ai y-Jl oiL jjl jA Lkj j>- j 

j_p IJl* (jSJj . <Lj«_JJI ijjjuJl __j ĕiLjJl LL>-I 

Lk_>- ^\ ./> jl > ->— 7 jJLkJLi jl t j^LLjJI ^jS^j JLij 

LJU jl j__lpI . l_g__Ll t*-L^ jl <juL jJ^j L - J Ljj_>-j 
J_~rJl (_JL>JI l_$J jJLwLj JJJj j jJa_»-*)L. j-LJl 
_yJl ^L>«j jl» cJl>- j-J-j- ol j'..i.. J oj*-jj L jl j-*j 
c 4jj« _3j L*Jl>-L _J_i j_p ^ g ..^ » > _JiJj ■ 4jv>-I j^ 
jjj_Cj»j LJ ^l_*uiLS' jl Ij*-$j-lI olJJl ^l j^>-V 'Lj-^S' 
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IjJj .,rt7_i jl n $ ; 1 e- <tJlj t JaJJ (^yL»- jL>«_a «tJl 
L^lXl'.o.J j»UcSI gj^/ jj^ajcUJ ^yJl £J Jl ^ jj-J-JLS' 
«4jl <J_«i ^Ja.-w.J L.....t _)Ljb jl jjil N j . ^_Jw-Jl 
j_CJj ^ : j o II oi_Js J_m sL_« cUJJ .dUi 
jlS jj < g ~— ! ij v_»L_JL)! s-LJbJl ^j_b>_i (j-Co^Jl 

^ jl_T_JL ^pL— j i jL-j^/l f-l jJ jA L> j»-£;-J 
. (j_«Jl t-^jJl i_JJi ^ ^*. j i_. L - j jl o 




i_jl jUA-i» ^ L<9 j^_i- _JtS"l jj-NJ jl <U___J L» 

1 1 • » iJ_>- o_L>- ĕ jJL jLjjNl ■ ■■./»" (_Jl oLJl oLL_ui 

^ O^o Ij.L Nl -J--^" N Ugjl O-jJ t 4. ,.„>Jl 

^Li L\_>_w t-a.iT ?iJ.iL>Jl eJL* J_J _Ja>Jl 4^S_w ^y» ?4__ 
~oL_Jl cJL5 l_l ?_jJ_>_7 L» LpL j£\ oUi-JJl oU- ^LiJjl 
^JJl L»i tSiL- oLLj _J-p _U_aJ 4_jJ_JI f jJ-JJ ^L_u>-)/I 
jj ^_Jl oLI ,/>,.H U5__J 4JL0 iJUa^Nl ~3L_Jl ^.W:,,,. 
._!..*. J ?Ja_i oJ_-lj 0 yJi <_j-L*j_1 l_l ^_>- jl dJbl -L*L_J 

. LjJ V_- -b»-j L.H.C. Tippet CwJ 

Leonard c_~J _JL5 ^ j-_» _jL jJ Jj 
(j_ j_j t o .L__J <___- Henry Caleb Tippet 
Imperial JL^-w-»! i-JLS' ^ _1L_* «-Lj-yiJl 
JjJL .1923 i College 

I^LjJJl ^JuJ 4jJ->- L jl c. ;: " 
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^j) iula; »1| Ali^ls J . . . iLijJl ^^LiLjJ pJbJl l-L~ (^j^j" J* 
<*jL_t _J1 Ja:.y_ jA j j^u-J . «LojJl Laln.ll -IJwS*.! ^ J-°L»_J1 

Ll L>ij5 _yLp oLw3 jj_l _J1 jJ__ 15» : J jiLi ^jolalL *_J-J1 
UJl (_jjL>«JI y.jjjw t<_-»l_- jl i^>w? 

c_jjl>_Jl «-Ij^-^ <L_jj_ll J CJti .j L-JUPj . «iSjj_«Jl ^J-_J 
*>_Li . ^jjla'. II olj-U ^ IJjI JjLj 'j' Ig^-c-b- jl J_>- j 

Ji»1 L-aJ _j^_->-7 J_^i*.l j-» <_l (^jl" t^J^r^"- (^Jp lj_<>__«--j 
. «<LjJaJl ^ji-j (jj« ^Jj ((_jL./».>-^jM ^jjJl La J../? 5i) oLjJI 
j_P oLoj_L*_«_j s_jjj 1 >j ; >-1 _$— Jl LjJajJl jl Q-w ;-i J__>-*- 
. Aj-jjiJl ____>-*>Ljl ^jP ,j-J j Jaii oljJeuJl 

aJLjjj (<_!_>_; 1 (_yi jjSjL jjo L_S") . J . J 

. __j_>__J Ao^i J*>_- (jj» LjLa>-^/1 ĕjjJl LiL__» ciiL^JaJl 
apL*_J «LjUajjJl ___jL=-_j^/1 Lj__>- ( _pL./».>-L-' 4j>- j><_ Jj«j (jLp 
__pJjj t British Cotton Industry Research Association _J___J1 
__>*_' jL>_- aJ _; j_»_7 (_$JJl t Shirley Institute _Jj^>i J-fr*--j LJLp 
JLo.«.:....I J*>_>- ^j» -_jj___1 -____.*_ I j Js> j~>Jl <_-!-_*_• ( j-.-.,->-J 
_w- L J_- i>- j__jjl Js> j~>Jl <-L- . iijJbJl L_JjJ1 oL jJaJl 

~^__j ^JsJiJ <Ljjj^_Jl JjJl ĕ ji jl . JlJjl ĕ j~>-Jl J_"L__Jl j_S1 
i_i j jJaj L^_>__J jJj ___ >- <_^___*_l _i*>__»-Lj _ j_ L — > _i L Ja-i»- 
j^j>_J| __>_> Ja j~>Jl L_>-_ t <_L__ __jL>_> — _5j>-1 • <UJL_- 

_l_>J| £_Jaj_> jl _j___S"1j i Jl_Jl j_o — jL> j.- „ -» ĕJ_>_ L~jj jj> J_*j 

. 4j| j_«- _ — J— « '.i^l S jj _c-— ' -*.a_.»u 
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4__*_»Lj aJ^Lk^o ie-L^ (j-^-*-; *— ^olj; »-u.11 _,*> « ./>! 
}L>- Jb»«j LJ SjL»-l c.J t_JLW ?S -^L^J 
^jJlJ 1924 i_- ^j*- ^yLJ iisljJl o*L>-j id5L__J 
SJLS" ^ <j jl* j_Jl j jJle- j-J-»-» _ji j y^jr>. J J-> ti-^ O-**. 

: aj^>-JI oJl* _jj- . jjjj 5jv>UJ| 



jl .\jJj> Sj-oLJI iJ5 __« o\:../i»\ _;JJl c~i_Jl jLS" 
jL5 . JJJLj L j___ JlSj 1 , . \i e- J_»-j jj__j_j JjL5 
j-j __iL_>Jl £jj-; L- j_J» j iJ_o—Jl __9 bl_>- *>L-j 

<_£- J-TJ fr LJ)l __■_*_; 'jlL J_— *J jL5 . 4j*>LWj 4____» j_0 

i^jJJIj ĕjL^/L L_Lo _1j__>L»_« _Jl ^Li t JL_» 

jr* f-^jJ^J • J-— 5, SJjli» _wo ^iJjJl _^L_JL Ljjjjj 

jl V! tL. UjJ UjJlJ jL5 -ujJ _u_»_Jl __jJL-l jl 

JjJlJ ... 0 j~J> _J_Ci 4jl j_rf?L»_o 

^jjL" __«• oJLS" _yJl 0 j_^sL»_Jl <jL^L__*Ij 0j__sjij 
jlS" JL5J . . . « _ r ._Jl j ^LJI ^jii\ *L__»-)fl 
jlj_j»j jL5 _LJl_ J_-lj . . . UjL I JahA 

jL5 J_J ... «oUjL-Jl __* j j-^UJl __t iL_J» 
. ^^^— »LJl __Lc-ljJj ĕji jji j>LjJI j_>_Jl __i L>__ilj 
^jjjLSLjLSsJI jj .,dllj oljL*_JL ^Jjj-o jljJuJl _JL5 
Spy _;_-_• <___-j jjJLSJjLS . . JL_- jL5 . . . 
^jjjj^jLj jl jJa_Jl Soapy Sam _JL__J| j»L_ J 
a_jjj__JI 1 jJiLJl ___-__» Bishop Wilberforce 
__e 4__jjjIjJI __e- T.H. Huxley __L_5L*' ._*.__ 
jl5 JuJ . 1860 a__- aJ^j^ 1 ^^Jl _jLL_ Jb-I 



^LiJI iilji 94 



iSjsjLJl jjiJl JL* 
^jjjLjJl ^jAkj J*)\J>- j-o ^ ... tf 11 oLLaJL/kl jJ-Jj 

Treasury of Human ^ j-i-Jl ^L-jJI Oji-» JJu 
<L~iJlj «LJjJI ola-/>l j-<Jl Jj-^l) tlnheritance 
Pedigrees of Physical, jl_— J^l ^Js <^-J>j^J\j 
Psychical, and Pathological Characters in 
j-w-^Jj ^j-JaJl ^-LLJlj t<L_wJjj1-Ul»j t(Man 

Darwinism, Medical Progress and J » ; M 

SJ-J? jJl <ci">Ly j j— j^j JjLS" L j^-L . «Eugenics 

^yJapl LJ t ^ y. Il JsJl *L1p *LjI jjJLc- ^ 

4_JajvJ jLS" jjj-ij (jL^->^i J-*-*-'' jr* *L__J LL^j 
olj^l" ^-_>«J Lj-i j»j jr*J • tjjJlp 

. «dij^jJl 

<L>_joL<JI Sj-J^^l <ul jj— j j— .j-j JjL? jLS' ULsL* 

4 ... fl I jj_-a^j jjlj .1 .J JL-C-I (_«JiLj jl J-^* t<Ljv_>JL 

. <L..:..JI jLOVl ^^J^LJl oLLij ^JI <LJjJ1 sj j$j>- ^ la»j» 

J_>- jjJu ĕj— *_Jv (w4JwaV (_£ jjJl j jj <JL«w» oJJs 
jjl ^yJl «Ls^LjJl oLjJjcJI ^jj ijj-^j-J j-1>wj ojlj^lll JS" 
c^Jj-^i ■ g - • j-» <U*J j_<> J_»-;j . i!L_* £Oj_>-j jLjl C Lgj 

j^-C; cJl_5 ^l <lk....Jl Lik-Jl JjU>JI ij^y J--f jJ 
<UjLjvo ^Jl J-_» jJ JLsJ . <u .b«H L-^LjJl oUL~w_Tj/l jj-i^j 
. oL.Jl oLL ^jjJj cj_5j_aJI ^ .211 j*ijjJ (j-j -^j^ 4^...> 

• jJ*-l «^i^j-i L$J_»-j c *■(_$-*' <L!jL-« <LL5 ^^Jlp sjjjjl jl 
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■ ■■ 1 ' { ^ jl - * j jk> . 4j Jj>L...,>s ^Ja^-o J (_£jJl 0 j— » j-j jl .t.-...i| 
(jj> ĕj-^ *•£• jV«->c-« t 4— ^sLJl j ■ J ( j— ^ w jll CjI J - " -.. J l J^L>- 

^ji ĕjijj L*.l>«J jl j_C«_«Jl j-« ,_^Jlj 'LJjJlj-j oMiLt^Jl 

^ <cJjL*-o ^yLe- jJLhj jl C ■■«. ; ■ " j5L<C_ -Jj . <UJ>wi> oL-__>JL« 

. oL-__>JuJl cLL 

ĕi-Lji (__S t. a . - ,,r? ll 4_>jJL!Jl t_Jl_k> 4_i ^j-S-j L»_j ^»Li JL-J 

J_>- (__* c~JL5 jl *_sjLaiJ tl_< oL^-l j-»_>- J-«J . j_w*_Jl 
J_*j ^jUJI cJLLJ j_->- jJl J_*Jl jj» II* jLS" J_* . iJjL_Jl 
(jiiU ?4JL~-J «^»^»wsJl» <->L>-^l ^ Lf»jj cJLS" 

oJL* »_i . jj>-l J>- M aJI L>_~<3 j» t j^-sLi»! jjJ^*- ^l j>_iJj 

. <_$ j-AflJl jjJL>JJ C™.J 4j">LJI wJjLiJl Ja jJajrj 

l^jj^asJI jjjaJI jjJjj 

?(_$ j./iall jjJbJJ ^jjJl y>j* jj> L^JL>o (_Jl ĕJjLiJI Lj 

tijjLJl j^^lj (_$ j.sa11I jjJ_>Jl j_J (j^j iJUaJl <l>-j Li IjI 

^J ,jw»J t (_$ jj^j l oLUa_jJ| _j j. JwJ Jj>-___j JaLai^-Ml LlSs-a-j 

cJJ Ju ^LiJl LuSsaj . <c-_v «uJl oLI ■s>-*\ -J jijl i_j j ,.,.,'.. Jl ^ijj 
U cjU jJL-_Jl (jj> LJajo Ajji-Jl oLl./>._<il.l oLjUjJI ^3 j j 

j.»i, l,'-_.a ji>L-J l-Lj . C — J oL*jjjJ CjI j_jCJI i_jL-»>J (_y*^! 

JLp j>-l_pJJ ^ jlW Jl ^LiJj^l lj-— >cj. jl ^.j-^l ^Ar^ 1 
oL»w»lj^Jl £-*aZ jl ii-Jl ajL»j- SJljjjJ jJ>L«_i Lo-S" tjLfJ^/l 
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jj» JLpU^uJI jLJl jli-jJ <Jj«all\ ^Jiiii ^£>cZ ,_jJl jj-UjJ 

Jl/>I jj£ JL>JL>eJ jj» jjajjl ^iLo^ OJ JjUjJ . ^il ./? o ll ^jJ^-IJLa 
>"j| ojSJl (AjJjj »— -"I jJ^> ,_J jJjj ,_jJl |ji»^l ^Lij 



jj^Jj^ (.Emil J. Gumbel J^U- . ^ J-j>I 1958 «U» 
^yajJl cColumbia University jJ ji - o»_>l_>j U-Jc_gJl 

(_£ j ./te\\ jjJL>J| oUUa-»-l jl jlC- 0-»-J ^j-^s j-Jl lJ-fJ j*-- "L>Jl 

oL»L->\l jl*j Ui o^laj ^JI iJuJ>\ .Statistics of Extremes 
J^U _Up JJij ^£1 c^LLJl o^UJl 5^1 j ^.„,.11 
J-«-j-j .^j-jj-j^Jl IJl* ^ ^L__»-^l <l>-L_»_j. U J5J ">ULi 
Sj-i-Nl o^J-oJl _Jl oL»l UU»^I o__J JU_pI c_jUSJ1 

. <U_ij (jUlji JUc-l ^jA j_" lfj> j^Jlj tijjiaJJ 

oUj__Jl <jUj _i jLS" . <U_»j> <U>Ij sj r -» J-jjLJ (1)15 
c_,JL»-L jt-JUJl <U-a ^ Ljjl^ Ij-ap oUJ*>_Jl «uIju ^JI 
oljjj ji J^rj <LI <Ul jSll <uL>«j1 o-»-_n~> jl . ULJl oLv>L* 
jj . UlLJl «U-jjJl UUJ _Jl (3jj jJ 4-«LL> ^jjJ cU-Jip 

csj^jIj <0>-jj <JUI ^y-U ^JjjJ OJLSj 4-U-P I ^-j__-_- 

jjJL-ju ^lJjl jjj jUl jLS' . <U> jiC>Jl oLUUJl (_$ jj* t_ >- 

«UwjJl <U>-LJl (jjj UU L_^- <L j5 j^jj cULJl _J LUJ 
SUi I jJU National Socialists j-SJl j-^l jjU.^1 jl VI 
Brown <U\JI jL___»JjJl ioU>- oJLSj . oLU-jJI <U jj>->— > 
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__ j ..^ il j JbJL^iiL L$j_IjI ^yJLJ (i jJJi £li_i >-* * » k ■ - Shirts 

t ^l jJbJl ^ j^JJ J-^j» jP >rfj-Jl -L__L> >-« J-^ jLSj . J_JjJl j 

jpJJl __ _J ojlJI ^jlj-i J* iJ*Ap ^jlJupl jjSt> L LJLc- j 
i> _> f J^*- o^^" Jr* 1 -^ ^ ■ JiJ-^ ^ 

t jilC-U ^j-a-a j J jJ_T <L»jj>Jl , Lg .tj l JjiLJl 4_S\Ji^/l -Lllj JjLo 

JJIjN ii_> J_l 4__>_>_Jl Jj>-j . _,-» j>-Jl _JI _i ycJl 

. i_>jj_Jl LJl jLs<-«_Jl 5pL_>- £-Ij_" (J^J"), ^3 i^j^-j^-Jl 

JjjjjkJl _jljj <u_S'L>_Jl j.s^->- -Lai i_ij_JL> _L--Lc- j__i 

Lo:..o iLULlpI <u__*- jJLsoli <__S/I ,_^L_I I4J ^yJl <_Jl 
_5j_»I __*._>- <L_ljJL> J~-Lp |jb . or.r. U jjj_^>l_>Jl jjjjLJl 
i>^jj __!l J^-Lp J__» jJ . -L>-l <_l_l j jj L_1p o-iOjl j^jI j>J 

i>* es^J 'crt^ _M >* -^ 1 5 J_- 1 c5*-? ^ 

. j^^J J-— 'J —■■■<»■" jl |< ^ » " >__1»L>_jj IjjLS' al ./>i\\ 

£j> __*>-jl 0 a _$ j_>-l J l_jNL>J| J-b l_J_P J_._-Lp ^-«-^ 

_i j_— j •>?* >**->-- _-i;jJl ^dj—Ji >*' (Jh^J _-*-*" J ; J J 6 " ' ^ 

<L_-L..sJl j^jI j>JI >_> _-l >— ^j.jI -jLS' ^ <_L jJLkjj 1922 <___> 
4__wLj ojLS" ^jjJ 4-Jp jLS . Four Years of Political Murder 

_►- Jbjjl _y* j <-_■«» Ij . 4j_J ____>_> s_jL_CJ| _►- j_tS\Jl j*- 

<L_.L_Jl ^l j>Jl -jL-I «jL_T j_U Lj_p 1928 i__ _,_>- oNbJl 
L.-.-.Ls-s^ <_pL__>- *L__JI J jL» . Causes of Political Murder 

j _ rtr _jjLS'^/l «_*>Lj , la«- _i ji>- ^jisJ j t j^j jLJl i^>-lj-J 

. Jl p_gj>L_s_Jl jj_ JL>- t j jj^JI AjliJwl 
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Ljup 1^— uj-- ^ oL-^LpjU I j-qJj> j-sa^j J-^Lp jLS" 
LjLJl ^JI Uj~~» ĕjjJl jljl .1933 ikLJJ jjjjLJl J^s j 

JjJjJIj ejLSjUol AjCili lĕJoJL>Jl iJ>jjC>Jl oJj* AjjLmJ 

C>*li . J jJL>Jl j-JOJ jl J-i Jli J aJLP ^jAjA^ |% 4jSl t IJL* 

^J-C- ĕ jJa^JI ^jA eJuJLsJl K» jS\j>J| ^jiCaJj jl J-£j t ^j-j jLJl 

^jjL j ji jjLijjj (^LJ^I ^lj^Nl jJlp Jo c Ij Jju oj-bJl 
«■LiJw'! JJw-l • k±jJb*-- - Uj Uj ^JJI tRichard Von Mises 

ti^». t LJLjI j^. ajJjU I j^- jj-li ĕJJl II ^j-iil J-^Lp 

. 1940 i^* L* jli>-j (jcijLjl ^jSJ j t L-jji 5 jJii I j jS:....! 

t L-j ji t_j j-_>- Ji>mJI *j->Jl Jl aJjLpj J^Lp ji 

jj> J^Lp jLS" . jLjSll jjjj»LuJl Lf*&>*j jLS" ^lj 
t jki» ^ jv^L>- oJLS" jjJJl jLJSll (j-Jsl ji j^jJJI j^» j^iSJl 
Ljj c_JLkj ^JI aJjjJI pIjlp! Jlp cJLS" j'N 

jU ^jIjjJjLa jLS" , g - J ■' ; i^-JjjJl Aj>jJS\J*JI tjjjjLJl 

iThomas Mann jL> ^LojJ ^JLSsJl jjJ tHeinrich Mann 
j-jj*-^! j^» Lion Feuchtwanger j^LijLJ^jji j j_J j 
^Ljjw ^Ij-j» IJj .Marseilles LL-ojL ^i ^jjj-^LUl jUSll 
tLJ-^jL ^ ^^SCjji^l J-jaJjJl iHiram Bingham IV £-;l Jl 
Sjljj iJiii ^DJj LSL^ '<. jUSM <j^>-*>U olj~iL jIjl^L, 
l»J Ijl* JJtJ Washington ^JaiJ.1 j . i~>-jL>Jl 

^y> ^l ^ » jj-SCoJ jl Ju«j jj-SJ C .Vil 1 J 4 . .|^T'. a ^j» ^-dj' 
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cjjL_« jJ (j__>_jjl o j_J 

oL/_jJl Ul ULjLp j J^U Ji_Jl .^jUl (5 j_>j> jj^^l 
Columbia Lw» jJ j5 4jv»L>- ,_i *JLp ^ . (1) ĕJ_»__Jl 

. L)niversity 

((^^jLjjo» Lf>AJ«j . iL«_>LjJl oLJj-Jl ^ljjl oJ> JLa 

_-j*I jJlj oLjl-Jl j» ij£j^_»_o ___> jjw »5 jjLUj a-jL (jJ^ J ■/-'.j 
4 ■ - .,<-> (j^-*l j-J Lj-AJy ,_-9 J->-JJ ' LjJj -b jl 4_-__JI j-o J^J-L 
. -^jLJIj oU_>jjaJl j_j jlj_^?L L^jLjJb (j-~-J LjJL5j ĕ J ii.-.-j 

LjJ j+a&A ^Jlj iajL-UI _wj»l jJL. a^jL jj-Nl jj-a^Jl JLaj 

-yLJl ^J-ucJ 4_yj^>L_j Jj~~j 4 W ; .„ i oljJ__>- _Jl ^y^sLjJl J-»_Jl 

J fr 

Lg_J JjL_-_j ./} : ll j_o J-JLi _J_p I A JL_»j . LjI g ; ll 
L$-i ^a,yajj . JuLUl -J-p c--J L jLSOlj iJiJL?- ^j-i ___LSJl 
. -ijJLJlj jLĕljJl oNLJl L^JLi-l j jiCjj »._Ul ^jjL 

oLJL~__>-I (jLoLp _jL_T t i ./i' Sj-j-Ml CjLjw» I jUl -J_~j 

*-_-L . ow> SjLJ (j j-~j»j ^jIj (jj? jj^ j-*j • _j j ..^Sll jjJ->JI 

J ■/? fl II __» £j-»-' J-Jl «'J-JlJ . ĕ-l_— Jl jJjJaJ (jLH (j-" (*^"l j-*JL 

l»J j^oj «.Aims and Tools olj-Sllj _ilJ_*Sll» jlj__»_> JjSll 



Leo Baeck JJL; jj -Ljj»-» 1966 i-_ ■C y. JUj J-«Lp _jUo! o-ke-l (1) 

Jw? <C__J— iLl ^jJjCj t _j— -3 J^JX~o ^">Ail OjA— i?1 _JL* ^ ^JJiJ^ 

The Emil J. Gumble J~«Lp . J~«l ^ j-_>_« j»_ <l c~>_ Jj___« i__jjL~l 

JjI Jlj j~jL» *jjL-U _;-L«uJl (j^j-lStAJ i__<L_< i_jI_-jI i Collection 

. Weimar and Exile 
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J-_— Jl IJl* j . (_j_iJl a-L ^ $ J «ujtAJl L-^iL Jl ĕjLJl ^Jsy_ 

£jjjj| Aj jJaJ _,_ A-_^?LjJl PjLaJJ oJl—j»- AjjJLLo jjk AjIS J— >_> 
A--_»Lj A-_J_- aJ ^^-J Jj> 4 o g _-S\J ^.o.. /? JLii c^U^Nl 

. J^oLSsjJl j Jws_LLJl 5iLJ J jl <j jji~u> cjL» jJLx_« jiS\ 

Aj>-jj Cj.a.L" L>JUy l y> JjS/ wjLlSJI ol ji ^yl __« jJLj 

y c~J__ Nl iajL__-NI oUiL Jl ^ oljjiSjJl 
UL* yj~ ju_» : ^lji ^LS <l»Ma c_JL<Jl Ijuj . J jVl Jw-iJI 

^J-» A-jL_jNl A_« Jl_L_-_J lOLojJJ cJLa JjjI JSL; -jLtSjl 

. «^» jLJl ^JLaJ j JJaJI aS" jLJ__> jJ j 

JL _jL_S\JI IJL* 4_LL->- _;JJl jL>_JNl k_L_5j i_ 
._rij-l_Jl Jj-Jl oJuL-l jjipi J_-Sf ^-15 jj-j Jj . «JJLiJl» 

apU__JI ^ Ijjwr ^JJl _^U_J-Vl __> J-J.U J_«l OIS" jlJ 
aL Jaj Ljj__Jl a_~L_j> jLSo^l J_J _,JLc- ojJjJlj t_AjjUJl ^-p 

. o j./?T>_aj Ap-^Ij 



J u__o!l 



The Royal «.1 , ^ -»-^A I -_.j_-L>_-Nl USs-LJl <U«_«_>Jl <» jJLj" 
L^!>U_- ^.*?1 j» j_i_-> Lj--- Statistical Society of England 
p_jJ_5jJ ( j-Jj_>_,io-ll UpL t oUL__-*-Nl oU^jj t>__>^eJl 
-I t -_$;*>U_- _s J-»-l L 5Jli« j-iJ w_, - , />l l . -_flL_c-l 
^-U L5 i Lji>w? j-» jl-TLJL! ^JJ^i/i ^-U jLiU L$__>-l ol 

j_JL iiUal Ji-w UJl iiil j_JI 4_-_ij j ^_>_Jlj j^-^c-Jl J_c-U- 

^j. L-Li ^U_>-Nl <_j-i_»_JJ ĕ jpjJI Ll . 4,». JJl <• jUJJ 

. JU_J| Jli ĕJLLp- Aj _Ja>_) N (_r"U <_i _Ji J43 toLjJwJl 

__JJ <W ^jjJl £-«~J jl £-»-l>-JI ĕ-U ^yi 



j»_~j . ĕ ^_s_»U--j) J-S" J_*_> _gl jJl f-lj_>L 

£j-U j_jl ^jP ^_~J -_J j»J-4jJ *L___S-S/l (^p-ljo 

jv_£-_> jLi-» j jSC_j t4__i_)L-« |»_--— ■ (_jjJl 



4 1 ./? a 1 



4_L>_-o 1_A J_*_i 



j (.j-a-. 



,-JL-i 



^u_-»-Ni ,_-scjlji £_<__>__ji 
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. J^lill*Jl __jl__Jl»jJ 4___Sj £j_^ JJlJl jJ-<- 

cJ __»jj ^j-Aj . ^jJLUjj-Jl LjjyUaj 4_L»___Jl L_L?- Ji_»- ^L 
LjJ_n__j ( s_J-L>____J| ^Sul ^l j__>L (_-LC- i-JjSu ^yo jl) £-L___>-*i/l 
£_JJ i jiCiJl ^l j_jl ^jJbC- i3jvo j-* j_»-l j ..rtP- ^j-Ij jt_j . 4jI_LJ_*_j 

frl_LjL t ^j-Sll jJj l_L5"lj t jj jj-T ^j-aj . 4JL_4_L-J __JJ_. 

Jjij _JL>wJl CjL*iI jJl jj> LJLĕ- jj j_=-J__Jl Uj_nj ■ f-*pla.»LnJ 
- jj ^j . ^ ^ "I - . l « " _) t j_>-l oL_y__j»-j llJlj jJL» j^jsJI 
^jJL-LL-Jl j-j jJaJJ ^.«-wj . __jLL_L*_JI o_L- t_j-Ls- OJLs*__«JI 
. -J_>_jJI Ujj4_it JjJ LjjJljal -j-s-Ijaj __j_L>tiJlj 




1962 - 1890 i jJ-j jjJLT jJUjj 

J 

JU_- jJl _J j_iJl ^J-u-J . 1934 jr*—^ jj-* J^LJI 



103 ^ij 



^ jlp elj jlSo) t jJLi .l.j j j_-_ijjJJ iJJ_><_Jl IJL* J-jj jtjJLiJ 

ajjJLp jjJLsj' I jJ>-l . Sc.D., F.R.S. a-^LJI Aj-j>_>JI _y j j 

aJU-j.5 (^J-pI C-JLS' . oLjjJLiJl ^j^-bj ^Uaiil Jjy j .t,.Ji 

a_>-j.j iCaJLLJI J y.A i ll (_yi) aj LJiJl Lo_vj_p J^-pjIjj^I 
4-jp|jjJl i__»jL»_JI aJs_>«_« (__* (<Ai*_«l_>-)> oJLSj M.S j-i^-LJl 
1934 aJ_> i A_iLj>l 5j>-jJ ,_J-c- _jL<2_>- . jJ_J £jL>- a-JLJI 

_^_sJLJl ^ .oJL -> -jJl ^ji yJa->S ojL__>-l _Jj t ^jJuJl ^ji oljjliCj 

£+j^J\ ^ LS IjJJ j . F.R.S. t_Ji] II li-J (_JWI) Jjjo j_Jl 

IjLjJ j . JL>t_«JI li_* jI jj ^ LLSC 4_»_^>_; *!____>- ^J (_yisJuJl 
The jjj-Jl JNjju-NI (jJaij.» jl jjjy L^j jJLi ^ Jii t^ijJJl 
jjjjjj-p . ^ jj ....Jjj-Jl jLS" . «Logic of lnductive lnference 
__» J_w>_Jl jl_S" . ^-Jl^JJ L__Jj t . F.R.S iM. Greenwood 
jJLi JL-pM I_>t_J>Ijj LLJj L___>J_« j»J-ij a_>«_w> ĕjJLe- c .j 
A.L. Bowley _Jjj . J . \ j j—-_-i jjJl aJLsLuJI ^juil . aJ_;JL>JI 
: AiJjO j<>.:..*lj .j£nJJI ^l jiil LjlL» j»Li ^JLII 

N ( jJ__* jj___jj jJl jSnJJ jjjJl __>__J J-j«_^ (__j| 
AjljLJI (^jIp _JxJj t Laj>L_< (^jj-c- «I ji (_$iJl aLhJ 

j^ i__L* 4_J? ji 0JL*J . *L^1 ojLo _J» 4»l* AjL-Oj 

' (*-$-*-'* J-*LxjI ji-Jl j?JLja>-^/l £_o_>-j t_-olj Jjil 

«LJjJ oL»_j A_*L_>JLj aJJLJI «U_Ja Jl 0J J-J->" jJLij 

L* >«__ljJl oj_JLj i4__J>LjJl aJIjjI 5 jij if 

l_p.Ji ^l >lj*Jlj _-S"L.i J>j oLNjJl _J»j 

. CjLJL jJI ojLJ £l_>___lSI _j_JaJL AjLjL 
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JLJ» JLpLL JJaJ . j....._,*L—Jl ^j—i j-« (1) j_« j~i Jj_> ,_r^! 
o jjJLp j^j>_- L_J . oJ_J ij_-l_>- __s 4 . ./i : j ol j__- __j j_> 
<LjL__>-^M L>- jJ j> r LI ^^*— >j jS" y> _Jl «OoLS c_>_> jj> j~Jl 

jJLi jj ^jlp . ^j.»» __!! jS _^_Jl |t____l 4J L _. __ )I (jr^j • **^L»Jl 

d)j-*-jl ^-.-./^1 l.^.'--' t 

JjLS 

■ _L>t__J I j^_>t_-j ijj; jJL< j : ■ l l OjjJLp J _ r __> t _- j_P *_jj___-j 
^jLc- ĕJ-j^- __)L_Jl Oj-~<j---; j-jJ^ 4i">Lp jiC j^J . LiCjj^j-Jl 

JuoUj oLT . j-i-i _-Le- -JLo _j ^jJJl i ( _ r s__i__Jl _£j___<Jl 

^JLP j-S Jj>- Jl IjL* _JLp JjJ . i>_s_>l J ijljjjt) __jL_JI o J— > j-j 

tjerzy Neyman oL_J iSjj^r s-Jj-ij t -jJl j £° j-J-jS <»L>«-_JI 

Juj . j_iL*Jl J ,/>a\\ ^ O j_- «^j Ojijl AjjL-j _$JJl 

.<_L_pI ^JLSjj j_i_3 ^»1 j-*-l (j-* _-jL_Jl O j_" ^.oj j»J IJj* (1)1 

^Si >»J_e- _L_vJ jLjJ» L_> j ^L_>-l aJI oI j__- Jl*j o j-^^t-; *_-J-> 

^j ^» - 'J (1) JJ»-..M.oJl J->Jl IJ_* J»-^JJ • AjLpjJajJ __9 <___-*_ J-~Lji 

I ^'-1U o^L-^j 0 y^j^i Oj*j\j _P* i^L_l_JI oLpjLjJI 

. i-L*Jl oLiiLuJl j* jjJbwa j>- > -l oj-^L»-- _j*l 

<J oLSj i«jj_*«_-Jl J^-jJl» -; -JIJJT Jj—j^; JjLS" _j__p 
jiJ j t__j_C_j JsLi-^-^L J -c^__. L__r ^j-^-jj^iJl JLc-L__» 
___e-j . (_j ^Uo j—Jl j_—>»_Jl (j-^j ijrij^ j-Jl j-' ^'^ J, -i a-_5sj» 
LsC^jjI j-« ^»Jo (^JJI tChurchill Eisenhart OjLgJjjl J__J ^--J 
t o j-M-j_-i J jLS ^jjjt <• o j-m» j—j Oj-«jIj j : ° > ^ (j-i j-^J 
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t o jjL» . HJ_ ^Js- k. .jjJl 4_-_Jlj «j*^-* j jr-^J J 

*, .._./?_ jl -j_c-L_c_>.L l_>L> ? j j~"j_j JjLS" -Ljj L> J-*-1 Sjj liLJ 
j^» «...•■J oJLS' ^-Jl i_j_J-_Jl oJuju>JI oLjla - . II j jLSCiNl ^yJl 

OjLjj Ijbl j»_ij ^J _■! OjLjJjjl j»Ju ^_ . ./7->Jl j-t.i -l-J ^j-AO 
. AjIj «»L-J| ^jj j_i>-S/1 j-J C jjJ ^-9 J*>L>- j J—jri JjlS" 

<L_j j_-jj_oJI el jj 4j j__u_JI A_uLi____yi i j__ill 

j j— j_j JjLS" (_$-J jyjjJl iijjk ^ji-JlJl _i*>L>Jl JJ-i 

,^L__>-Nl ^jjJl ^ jj_-j-j JjLS* _$ij -li! . j-Li -JL Jp ^jp 
L>l . L$JUL»_1j <» j i... _jl 4__i___>Jl oLLJl ip j___>_J «_jwj aJI 
i__J>L_j -J_L-_o j_» _J_JL_Jl ^jjjl ijjJaJ jl _$jj jLxi j-i~_i 

__jL-_>J *_l -lij:. -Jl oLLJl JI___cl__I j-SLw Nj ci_->-j 

jjUtJ N oLL_>Jl jl L»jj . ^yLibJl £_>jjJl olj_Jc_Jl 
jl 4 LkJ-Jl <l>-j_ ^j». JJLaJ JJL>_JJ JjLj j-i-i j»Ji t LkJ-Jl 
iJb . _$ ji»-1 iL-j __;l ^ ji5 1 -_Li>Jl ^Jl __j jil oLL>-_ _-_-»J 
LjjJl ^j-SJj c_^Li_JL jLi _Li j_J__J jl_?j 1930 -jl-. 
^_-_>_-Jl Jlj L . 1970 i___- ^ LjL_J oj j-5-1 a^Jj_--j--JI 
jl jv-=-j cJlj_Jl l-L* J j_- L- jJ 4__Jj ^Jjt. lo.,„i... ^L_-_>-Nl 
L>_- J_i! . (jjjiCiJl (j*o ^iijj _J-J -—'L$_>-j jJ-i "_ jLS" j j__jj_j 
,w <_;_Ul (^j-Jl |»Lk_>- 1j_J_5' ^-iJl ^LjJl j-V (j-*J 

_-»-> L___» j j__v j_j _«_Lp- jLSj tOjLSCsl A_-__Ja Ajjj (j_« j j__vj_j 

(j-TLI o_lp ^ LlaL- c>_.«-wj .aJjJsJI j-~_i jL-c-l £_. J_oL-Jl 
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_JL-* jV ii-jL~ JLLJ1 <LL_,Vl sJL* i*jL_> _J! »_-)L_sJl IJL* _J 
l_L*j . ^ilJl ,_J_c- L^LjJl ^_-L>_Jl J ; . \i~> ^J) «LS. ?.->- J-sLLo 

.dJJi _Jp Jli. 

(j-^jj jLi . l ; a.S->- ljj>l oL-*LiJl ^jjj j j— > <_$1 j JLSj 
i L» <LlL>J oL-uLisJl jji ioj j_>_j ji>Jj s j-*c-^ j-o-^-" ^j-^j-; 
oL-Li]| sJl* J5 ^«^«j jl »t_<J— ° *jj-^HJ '^JLc -JLJl jU 

I <j « -> >- 4-JlP jJl«J . Lj_i <Lj?L>Jl £jjj-Jl olj-Jc_<> _>J_>_j 

j j_Cis iJ_xJJ L>Oj-»J J--»j Sj-JLS" — "^W^ ^*-^ ' LjJlS' 

k_j|i 6j--_CJl <»-->- i j-»_Jl ip j^_>_Jl jj> <L) j__->--<JI _j| j-J«--Jl 

oLjJa-Jl <»|J_>__-J (j->J«_p Lo-S" . 1 <j 1 « ^L ip j-<_>_JJ olj-j-uJl 

o!j-Juj> i_jL-_>J (. J5 Jl oIj-J<-j> i_jL_>J <jL<>_>C--w»Jl 

. <U-w-_>- <>L-_>-l j«P jj> <Ui>OjV<>_Jl ip j^_>_Jl 

<L5l jJLp ^iUJ LgJl ^J-c- oL-Lill (^^j jLS" «Jli jJLi Ll 
^Jc^J _jL-_>- (_jjl jli <Jloj . C*-Jl oL-uLill j-<> ip j-»_>_J 
<ujjj aJL J_»_ I_jI jJLp jA ^sisj a-jI jJLp ip j->_>_> ^JJp' (_<r^y 
i5 j-u5 <(<ujL_-l?-!') dJJi _1p jJLi (jJJsl . ^L»_>-l ^jjj 

i_-___>- i-jjjo L» '. . i ' '■ a - Jl ll j-_i_-»Jl s jlCsj s j_N_Jl sJL* j__> 

jj-jji-l jj-»-j Ls-> j-il jJ . « jJJuJl» JL 4i>-b>Jl oLJlLwijJI 
_-l__-jVl *>Lji (_Ja-«J • L j-->— j> jj J__J <L^L<aj>-! <LL Je> JLLul^l 
jj> ip j*>-4 (j-JluJI) i_JUaJl ii jj«j> jljjLo jJ->rj jl Jjjj (jjJJl 

Jj» .(pL-u-^I) JJjcJI JU-L (J (oLLiJl) oljL-J»^! 
jl i-JL-a-^^l <L>r ,t: 115 Ja_-jj__JI JL>-I «J_J_iSfl j-»» 
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Jl -_jL>-jjJIj LJbJl oU-jjJl Jjl__- JlU ((J_ W __T_'I 
LJlJI oL>-jjJl J^J <(J_J__ij>) -Jl j\ toljLjJ-^l -__-j_<»_>«_J 

?-JL_JI __jIjL->- , _'I J__vo Ji-lj <U-_i>__JI __jL»-jjJlj 

<^JL>«_Jl jJe- ^jj» -JLi t^lj___p *L_a_>-^.l ^ls- jl L_jj 

Jl j_* li_-j . L$Jl_ JL>_j -_«_j JS" -i_ j-c- __j-L>i_JI 



<_$JL- ^js-j ^Li J5 __j_L>_JI . JL-iJl jJ> jj> Jj->-j <_5JJl 
JL___>- , _'1 ,_J_p J.o_-»J ĕtal j_a <_J1 ^L__>__ L- J_S jl . <ui_ 
^ oL_L-Jl jl j j*-j7> *j ^-L_> L-S" L-Lj i^L_a_»-^M ^ynjjjJl 

L>_J (j_Jj ^LiJ-»-^! Lj_«jjjj > .._, •> - p-^j" jl » ipj__>_Jl 

:.jl_»J| 4jL-_>-^J __jIj_I sJa_ j-Li |»Ji . <U->L>Jl l$.o,.,-J 
oVL_->- , _l __JLS LJ5 toLLJl o_bjl LJ5 ^U^I 

. j,..».:. JJ <uiJL>Jl -____Jl ^J\ jl\ <ujL_->-^.I 
sjlp L» -_jL___»-I iijji» ^LjL c.oi lil : ijjL_»_j'_!l >>jlp 
-_jL_a_»-^ll j»-^ Jjl»_- jLi ilj^Jcj» oLLj oUjj->_J __jIj_o 
. jJcjJ] «uiJbJl -____Jl Jl __j jil j j_n__- 
<LJL_-_>Jl j»-Jjl -_JL___>-)ll |»-JJl <^j---J jJ :_J____JI 
|» jSj ^l -_jL-_>-^- I -J--SJI fli jS/l --=• jj_>_- j-Jj » j-a-JJ 
. iJiJ_>Jl j*_JiJl ^jt- I __>■ ĕ_U*j j j_nj jJ jjcjl jj_L-j 

oJjL» J__J . ^j-i j__Jjl j_- JJL» oLa../?l j_jl oJL* ^ 
__jJL>-j .-j J_>_j^ll oJJl ^JI i_>_Jl ____i>L Jl o'_'_L_Jl «u_>- Jj 

_— ».L_J| JL o - i - T .^-^ L j_i_J (_£jj ^.---J j_K__j <JI .(J_J__Jl JL-P 

. __jL-_»L JJ 
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^LJ jl j^- i-iSyA <jjj j-i-i J— j _jw'L_>-)M -jlil 
oJ_gJ I . : ->_j j . 5JL?-M JL_pI ^ji ijj-jLj ^j-— jLi» — j—il <* ... a i 
j p *L_>-)M ol jLjlc-I |»-g-Jl . —jjAJJjlJIj ^^ijiJl 

jj . a__>- _lLo.»>-l (j^lj-S"- LgJ o J^j>cJ| 4-JL_l l)Ij . Ajli _L>_ 
L> ic- j_>_J i_L_>-)M ^JL\\ __l_ ISI L« 44 y_« jj» Ijbl _J>L_ 

^jlSj oUI j>-| L«-L>__l LoL> (J j_I L_C»j . 4>_>t*_> oLiLJl j^o 

. j-^jLLJI oJLa (jjLkj <LjL_>-I 

(_$jJl oLs (■ j— -J L^-jJ __JI L__L.S/I iSjAJl ^j-^jLLJI jj» 

i „„ |J__ Oj_nj _J . AjjL^tjMl j»__- j^Lio ja jL_j , _l _JJ 

J.. 5 J_>-l N . J_Jil ^jAij LjjJ j o ,/? o 1 L>j . jl__>_l __!_ 
_J__« j_« a____ j JI ol_Lij)M __>«J . ojL>__Jl i_JL<— »-)/L 
U.S. Food and Drug L-i-j __*Sf I -^JI L__Jlj *IJ_J_J1 

t _>_—•)> ^-Jl > Jl___'l ^Ij_t : J\ ^Lt- . Administration 

4_t_iL___ (^JUI j) J_J__JJ ^wjjJi ^j-L-I _L_» . « jL>_^M 
LJl» j _-pJo . (jwJjJ—Jlj ^-;LJl (jL— Jl (_J J__s__JLj 

jo «U^ <L_> jL_« o_Lc __L jla....^) IJb Jij « (. — ^*>L-JI 

. <JL-_I j^LJLJ JL_-I ^j . -ijLJI jL>-Jl j»jlp 

j_* yS\ -ilj ^ j->_Jl ^U_>-^l ^ jl^_J L UL 
__j_L_ , _l ol j->LJ <JL_pI (__i L_i_ lil J_>_ . iJL_Jl 

oLjl Ojj>-<> LJ_J 4j>j*>_l jjjjJiCJl o_L j^ _J _b.__J -U__Jl 

4_>__j> L_ nJ j) o jL>«_o i_L_>-l > JL_I _-_-■ j__«j . <lJ__JI 

<Jl£ oJ . pJL-Jl ^L_>-l ^JLp ^ L-ji J_ Ijl* j^ju . (JJLij 
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^jJjJI J-*>- LjjUJs <_5* J"*^ ^Ji'" drcr^ ^L*jL$\JI «• j-tJ 

. ^Ul jUil JLp ^lji 

iwJL-Sll jl toLs^LJl oJL^ ^~sly *Lif yLJ Ja>-N 

C~>e-jl t ^jjjl CJ>\ j^£j> i_jL«>J j j—uj^j JjLS" Lj-»Jj^lx«l ^Jl 

t o jL^tJwo <j jS\J L LJLpj Jj tĕjjj-^JL h_>c~jJ *y oLjI ■/? 
J^Lco" ol a ■il L ^-i.La.i> J-JL3 ^Li . aJLjo _J-^f wwJL-il jj ^«_o 
Jjrt j-* wUij cMLE ^j ■/> 5 II -L^j^l IS jjJLLJI 

. (ojL>u»o j-P- Ojj j-^JL C—- J ) aJIaS j 4^>c*<Jjo CjLjL^>-I 

aJIj Lib i^-jj. MLE Jl jl Ujju ^JLJ c-j l f 
^^swj Jl>oL L>t<w bl) aJL<2>-^|I w-JL-^/I J5 j-j iJLi 
^^>- *jf jj»^ L5 .(«A^LkJl o^UJl» j Ajjyi^Jl cjU^jJI 
<>■ J^ j»j jj» j jLxJMl iJl* ljL> ^jjsaj aJL? MLE Jl jL»rJl jJ 
^jij '^Lo U,.;. LJU<a>-l U-ij^J SLCJLo . MLE Jl ^ 



(O. 
J 



David jLj^ -MtPj ■ » ■ < ^ 0-» C.R. Rao jlj j.^ 1950 ^ /»L5 (1) 

iHoward University jjjL» i»-«L>- ^ jL-jJb jlJJJl Blackwell 
jL5L»)/L Jlj Lj ii-*ilj j^- lS-^ i^-Liil o^UJI oJLS lil <JI 
jL»> . M L E Jl Jj.jJj jj> ilLUJl oLJUa^^l jLasI Jl* Jj^aj>Jl 
jjjUJ Jj»-Ij jjjU ju> tiUU-» ijjjai L>ilj iaL ^^Lc~»L ,j^L>- Jl 
Rao-Blackwell theorem Jjji^L-jljJl i_jJ»j oJLS' . A » ./jll .-ii..jjj J> 

. \ Q 1 i 1 miT^J Lj jJ^> 
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^jSJ j . oI j -jCjJI i»->L~>J ^^Lw^I i— jjjL-NI ^w*J (jsr-^j^ 
iJL* CJI5 il t(_$jiVl JLc?-^! jJ-Lii ^ oJb-lj iJLaj^a C...L 
j-i-i CjUjJ cJLS" . MLEs JL J>Jl JicS AS-J jA 4— ^>Ljj JjLw» 
CjL*jjjJJ MLE Jl oLiLc-il \>*^p y> oJJjjc<Jl j->Jl oLj Il1j> 
-Lc-L ^Jl ojLiJJj ojLiJJ i-jL~>Jl 4j!>LL>J cJLS j . iALSwJl 

i-srJJi jsijJi (^^«j J-«-^-~j ji v ^Uai-i tLjij Lws>Ijj ijL>ji 

C-k.cl O^jL^ t-LUN jbuVl jJLjCL^ ^l jjjl ^ C}Lj>cJl j 

. LjJl ^b»j ^l MLEs Jl oNLc^-l £^>- pJ^: Jl 

t j-C_J 4j jJLp (i-^JJ <j>-j jla o ll oML>Jl , 1? » « C->-L->-l 

pJlP jl . MLE Jl ^Jiw^J CjLw?Lj jJI ^ AjjIp j-P Sw>Ljj Oljji 

j~^J' cs^ (jJj-*^ J j^' j^ J5*"^' Jl ^ t-Lap-Nl 

w-LjJl oLJLjJI Ja^J ^j» JLii-J ^cJl ti-SJJl oNLLjl 
^ji^o ^j . MLE JJ Ju>- *— jjjJj ,_yJ-c- Sj-jw> cjMU- ^ J j-^j>JJ 
\ ^cJl ^L-J J>- JjJ JLp jLS" t(Lj.>" 1966 t-.) oIjj-5jJJ 
^jJA jZj>\j cc5Lj . cjLiLJI ij~S ^j-^r y_ ^l LjJL>- j^^j 
<L>-jjJ SJLc^-Nl a-L»jJI . ^jjs cjLiLJI jA o j^-5^ a-^jj jjj>-j 
. M LE JJ ij-jjiJl i*jJl k_jL->- LjJa— iIjj c.o.19,'."! 

JJjJJ I jL_* Joij N JJl tCllj Jou; jjj..-.. oJxJl fL> 

N j Jaj N j-gi . J»lijbU j->L<9 <Jj>-Lj j j^-i> jft Jj 1(5 

CjLJu^ f jJL . pUa>-Vl ^-SJjj \ j (j-LcJLj ycij ^j Jj^j 

jL>jI -uSLnjj «cjI j^JI" ^j-j^Ljj Ijl jSJj IjI jj> * csl j-^aJl uL?- 
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^jl jiDl -jjJUSM» JL _i _«JLJ flJL>_t_ J L, MLEs Jl 

. «Iterative Algorithms (vjj' j>J0 

tfjlj_-ll ojl_iVl 

o^» ^Jl ijl j£Jl w>L. Jl l-JL-^I J5l jl >* 
David Smith _:_«__. Ju^o «Lcol ^j) ^Ltjjj^ 1 U-4JI ^a* 
1923 History of Mathematics oL_>Li Jl ^jjIj ^j, 
_^|J__>I Jl oLJL _yi _-> jJUSM iJLjJ — -iLJ Jl>-j <Jl 

i__j"_»L jl J jjJl _;jJ U_.UI «UiLLo jl>- jj _Jl5 . (_>,_■■■»■/> Nj 
jlS" Sl i«JL_J JJ Jj'_1 _jjJl jUI UU_j1 JU_- ^ U-L_J1 
^_JlSL _JL- ^Li jl5 j t L$j «UjUJI L^JUp jJl. jl aJj^ JSJ 

i! j^_>- jU» _L_Ji t JjjxJ A...a..5 ii jj_« _J-c- ajJ__l U_._»_Jl 

Venetian «ULj-J <L5 j.> 127 _J-r<H L-jlj-Ji > LjJl __« 

L»_>-IjJJLj <lijL_j L _JI G ~i LjjjjI LL_p __*j) ducat 

UjJ .ĕJb-lj _;jL_J L_>-lji 14 J5 i_-JI5 bl tLJUjJl 
j~>- jJlc- j_"j_J J~ • ^JLJl _yLc J j___»JJ ajj-^JI jj-«Jl 0^1 
. . . jil tUi-ljJL; UJ_I _;jL_J ^ cjJIS' Ll ? JjjjUl 

_JJi _Ji _r-LJl p la « o 1 lij j*j> _->L_>Jl JJ j-£_» __>-> |J 
jJL jJj_*_; IjlJu J_> oL_*sLjJI e-ULc- jl __o ^jJLi tcJjJl 

^^PJU <_jl _»Jl _yi LjjUl j j-Jj.y-Jl |ij_»___l . JlJjT j-^Jl 

_,_>L>J| <_> J-g-~« U-L-a ___Cs JS-J t«__jJ_Jl Jj__Jl ojLpli" 

J5 jS/ Aj j_Jl (j-a frL_i- __>J <U_U> jj LfrJL«_> t ĕJLe-LeJI _JJJ 
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S - J ' y.JJ iSj^^y^ • 8 J-^-^l" J-* "^ 0 J' JLiUj *___Co 

^^-^L Jl j-JLp ^jL-JI jjJaJl ^JLp Robert Recorde jjj-SJj 

JjLi* ^ Lg I <>-J oJb-L>JI Ajj-J>Jl jjJ> Jl la. ; .... ." _yi I jj ij ■" a 
o ji I jfj ja* i^ijj^jl ^ .la'.:ll oJLpUJ <U> j^jL» f-Lij • (jr"—-!' ^jlJL» 

Grovnd of jj__l jb.-j •ubi' _J toJwC-lill _JLLj ijjLi» j~>Jl 

: 1542 i_- <l_> ^JJl tArtes 

. ĕJLow oLjj jU (J-a-Jl IjLjj (J-L«j 
. iii>Jl ^J^ Ja>Jl j^o JJ-*I J-"^-" 

t LjJlS ^LJL N j! Jm_-I 
. ilL» iiJi>Jl jl>J V _JLi ULp 

t J j-^l LjJ oLkJLoi oJuJi 

. 4a.a~>JJ Lu j_* J - -' Ljj j 
Ji JJi ^ 

. jJjJi r ' jjjJi ^i 
4 JJLUI Ji ^Ji jl 

. j__sjl £_>_J LS _jL,i»lj 

toUkjcuJl _J> jIJU~"SM k_ApLi>j 

. oL^LijJl _— j _r— £j 4iJL>Jl jU 

<_[ t j .t. P ^j^ijLJI j j-ill < *J j— L>tJ L jjjjCjj i_J jJJJ Jjij 
. iJL-_<Jl __Lp l fri>.Ja" j»J _r">J »«-IJ-jI *LL>-Nl ____>_j* *_~>-j 
*L>r .:'. Il (j-JJ jj~<wP— Jl »»l J_> — — "I 4» »__j __j _»^jL*j — iLsA j j_C_j 

____>_; Jj>-I __« _^jL*_Jl IJL% j_jl_c »»jl>__-J . LaJjjJ ^yJl 
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. \jj>-\ L-_*J*J ^y» j lJ-_Jw>- 

iJL> ^ LSi oj5 bj ti^wJl ijU-Nl Jl JJUu oL_^kJ| 

SjUI Jj-b LgJLs v-ij>Jl ^ H SapLs Ll . ^ jUJJ dJLL^*- 
& ^ * * 

j,'"„.°i wJjJlJ L»l . L»Jb L>t~>w' (_y J ^-*-^ (j—ojs^Jl Oj£jj t eJb>-l j 

obUNl ^"^Lo Jj oLuJ Ji 4JU t^j-aaTjM jUi^^l! 

. i^c-^-JI ^jUNI ^Jjs- Jj-^a>Jl J-i 

,_$Jl»-j* N ? yjw^>5UJ obU)/l j-j^» j^JjC bL ^.nJ 
Jo> ^JNl > *L>Jl ĕ}4>-\ C-JL5 . ^jJl L-JLc- ^ ^t- 4 .h aj 

Jl ,_$ J jL5 . aJUJI L$j ji | j-«.fl..-> jjj 4 t...la 1 \j._ ĕ 

4JI (jNl j-.-"-»-" _y>j ioLjljlJI ajLjJ ^ Jj^wOjJJ 4JL)LS U-U- 

4^>_wJlj i—Jj-yJlj ^JJIj ^ojsjl oLLu ^ jJsJ «UkJ-li 4-jjj^JJ 

^j/? » 1 (_L>J ^ J-j^-"-..-j ^°Li jJ ^-«iJ t Oj-Jw? 5 LajI Ljj Jj 
iLJL- j~m oLJUJl oJj* i_$Jj-J . Nj ^j-J 4L,L-jJI JiUJl 
c 1 ^tI? jj Sj j^-* oLL^>- *lj^~} Ljx^wo ^w?Li t ^-«LjjJl 4jIi5 
i_£Jl>-J JNl l^jij^ c-«i • %jl» Li j (Jjjw-j dJJi jl J-o 
(.Jlp jSbli Jj^l oljWJl 

l^JjJ-a ^JJ OJlPj c_CiCJI jljJl CjLJsI l.*-UaJ>-| ^jL^ojI 

^jJJl j ^a^Jl ljLL».«j «-Lj*yi «Jl* ^ ^ jjl> <L- *iL>Jl c-JL5 

JLs C-J-5j t L^J>LJL>-I (J-^-b 1 «-jJl^-j 4 o llj i_Jj_^aJlj 

IjLjj- 4joUJl C-JL5 . ji>-lj 5 jis ^j-j ^jLJI \i '. I L^-j>e-«jj 

jJu/2j bjcPj^ 
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--*__S_Jl JL-j -b-l -L-lj ,_-~Jl ^Jl __J-_Jl j^iUa -L- 

_$l Jj (. ^»*>U_Jl ^ 4. o ^. o .a Cj j-_s £-<__ . (_-?__ ^J>\ — >l j_j_Jlj 

jJL_<_J J-»_«JL; il^ll CjIJU -L>_9j . o jJLS" CjIj» ^JaJ j £«_>_j 

tJlljj-J t_-Hjj-> ^Hjj-J» \ <S> >l L--L_-_JJ (.«Jlljj-j» Oj__> 

<Ly>_7 cJlS" LgJi Lb-N oL-J_~Jl J-rj JijjA Ji_ « lilllll jj^ 

-JLjLjl CjIj_J| 4_t» j_>J_- £*_>! 01 t IJb J t-J --iUji*-- 

. J~*j J^ll -_— -L>Jl jl Li}__-ljj -_Jpl 

-_LL__- '£j-J J-*LLi ^j-Jl ^J^I — * — » LJl »j4^-l J-<»-«J 
_^J jU jljj-^ijjJl _____! JusJ . Tjl JL.J cj^L__>-^I 
L>1__ _ jijL* _-*_-L>- ^ James Ware ^jj ^j—»-?*- j Nan Laird 
_■__* J5 jl» . EM jJL-l _) _i jjJ- <C->j j-o - J .- _ ; j IjicJJ Lji 
£-L_i-J j»_*J_>-l ^-ll_:...al _,. ; 5" > iJL__>-')ll ^Jj^^w ^ja SiX>- 
o jji jj . «-JL>___ J_"L___ L5jL- 1*j jLS" LJ E M Jl __j J_J 
simulated -LaSljJl -jL_JI Ji- -J-L- ^Lwl ___-j jj-1 __JL_1 
^-Jjjjj-Jl __jjJL_S/I J_>-jj __> . kriging ^JujSj annealing 
Marquardt __ojl— Sjl <> II _j j_ 1_.-Ij Metropolis algorithm 
^ljJl — — * j . L$--___S_J L_J Lfr-_.<_.J L»j~p j talgorithm 

_J_«_>- ^jJl -j>__jJI jj-oj (jv> jjla-Jl > S*i/ l_j oLu CjL e___>_Jl 

. «^lj_»«__Vl 4j_J_» -Jj_>_jl oLL_>Jl oJ_* Jj> 

.Ij— S" ljL___l ^L__>-^l jj-)L_il j_J -_Lj_- cJlS -L_l 

j j— j?j _JL_J _-...._.ij iJUl j*-*^*- lSj-^I -JL_>-'_ i I _jjL_I 
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«uljU^L. T^j-I yLJ IJu Ljjj. «iJuJ^J oLJ^LJl 

^jJaj IJu ^JUl tjerzy Neyman jLw ijjj^r <u— >l ^JjJjj 

L^UaI JJL». 



e 





/ j\i\ j j •'" j*-- 1 jJl ^L»--^ i^^ij-^J-^' £-«-~>*-Ul p 
LJ ^'... . SJ_»i-uJl jJ^ ^jiJ^-T 4li J-° J^ jj-* (j""jL« 

jl Louisville J_Jj_>jJ OjJL*5 jJ_» ĕjLj JL> •t.ll jLSL*- j->J 
New jjwJjjl j_J jl Atlanta L-J^UI jl Mempnis « 
jLajSll ijj jj ^Lujl-NI j '^-HjJl J (JLIjll^^ tOrleans 
oLJUJl |>L«j . ULk>L« L*jL* jl ^L-I JJs jLUlj 
tjv^jL>tjl ^jJJj»^ JjojI jl aj^Aj L$-i |»JLij t <_£ J>-\ 4^Ju- oULD 

4_JLsL_sj J-LLj Jjjj-i (jj.«-oJT-,_-oJlj j j-juL-oJl J»jJLj 

_JLj* jjiC, L» UU . JuMjlJI ^l j£\ jl LpU-b; 
t oL~JL>Jl ^j^o uLu>l jujo uL--»-L--5 uLp j_»_>s_<> 

oLJlsUI ^ja ijLc- j-»_>-» 1 ^ «-IjjJl i>-l jX_ili 
ĕ jJ>-^l «_-J->Jl j jisj L» ULp j t j-flaJl J-«-> 6 jis 
ij_-_j . j-fJaJl J-«-j i...^»L>Jl ol __i 
tr» crH jj-^jLJ-Jl 
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dJJi 

. <CjJl<JI j^c-Ua* ^j-SjJcu *L_jJJ j js^j>cjj 

1 jJLLJ oUL_»-Nl JM>- ^ISjl^I JjLo jl S.LJl o __»- 

_<JJIi . «L j_" ^LijJl JjU Js- 

. o lall Jj-j L o jXS <_$ j~p\j>u> JL>-I (JijJ 9 (j^LLi <_5* 

l~f>_~<> jLSj cAalj - , »11 jl5w ^LjjjJI JjLj <>_->> J-lJl j«jJ 

^j-o Lu^jJl L> jl«j L^_U aJL_JI J JLs-l j^j __li t<Jjj-« _JI 

C-JjL>t_S (_jJj*"jj-! _-JL-_JIj j^IS jji- _jl OAjw> . Ly.T.JLtljw» 

L$i^pl U jj_>_<> JL>-I ^Jlc- t(jjjjjJl Uli ^JI iJL cJjjj (^JLalsl 
tjjjj» _L>-j I-Lp ^r-LJl ^j» Ljj^J <LJL>- i^LiJl oJLS 

_l <US jjv JLil . ^_«l jisJl Jl>-I ^JU o_jJ__j (j-JU-i jj_jJl jA^) 

i_JL__>-Nl ^jUjJI ^jJJ>^» Chester Bliss ^j-^JL j^^J^ jLS 
jLol jjjj oLi^U j_j.-L_._J ^ c^JLiJL-l ^Jl <i__,L_*_l 
L>-L__» <>_____>- jjj_a> _lS c-J-Sj <. <» j. <>■■■. Ilj oljjJl oLpj_>- 

. 4_jJL>- ^jJLc- C>J.'lj O-ojJj 0> Cj jJj . <_>-J f»JL9 UJujC- 

frL___>-Nl j-c- CjJ_>_j_j <Lj_>» L_JL>_i t <■_-_« ^ j_L>_iJ (^jJLc-i 
^--w^lj^Jl -Jla Jjjo ^jS- CjJ_>«jJI L_Lw> jLS JLil . oLs_>L Jlj 
pJ C~>- L» ^LjjjJI J jLj _J_p LuiJl . oLSoJl JjLJ ,___>- Jj 
«Li-c j-ij jLS juJ . UJJl __LLJ -^-L jj Ljl»S( j^SJ 
SJL>-N oLLaJ ^ji LSj . <l>jL>«Jj LjJl * .,<_ .,<? <? > L». : .o.<i 
L_Jl_> oljl c.-*^ L*__T . jL->-^/l (^ajy ijj--*' ^LljtJl JjLjlI c-L 
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.^jJb jlS o->- tYale University 

JjNl <l*LjlaI jLS . oljJ»-lj ĕjj»-l aJLP 4_>jJj l J JJ_« 5 ^jJwt 
<l>- jJ-iJ Juo J-«-p • iJjxJl ^ji ol jJLsJl ^JLp ^jJi t ^Ls-NLi 
t<u$L^oVl ic-lj^Jl Sjljj ^ cj\ jJi^- pJU5 oLjJLJl «uL^j ^ 

jl L*jj-^ Jsl>-N . oljJLsJl Ol.L-- a jJjJaj ■ 'I » g ''I j»J J 

oI^Jlu ^.bic^J ioljJL>Jl ol. L . a j <w»L>Jl a^Ijl-JI e-^jL>cJl 

I jja^u IJLi IJJ t L^:.o.>- y u « ■/? Il jjj «Js> y~Jaj> jJe* 

. jLlS" j*_AJL>-l J j»JkJ . ol jJL>JJ «uJLs-IjJI «u^-J^Jl e->jL>>Jl 

OL>J iWLi IjloLs tj-i^-LJ a-SLsw-^I ^JL^I t jJLi .T.j 
j JLj» »— JLpI *Ijj ^jr 4 *" L j^jjj) <uJjL>«j> ^UjI ^ «u-J»L)jJl jJLjj 

. «bbS' ^ Uj jaJI 




;_>-L>-J L-Pjl 

ĕjj»Us Ji>-Mj t ol L.,.o.ll jjs oLpj>-j oLS"jJ oJuJ Lg-Jsjjtj j 

o ji oJLS' L g ' j 4-^-LJ j-«J> • i— ^jLhjJI oJla ajI jj>-l *LJI aJL-.* 
t J... r « > j J ^jjjjjcJl jl»j *L>-I jLJl jl «L-p ,_4ji-J t J— <Jl jS jj 
J--a.- » i <JLs jUS" jJl ui jw? -LwJl jlS LjJjoj C(_j jj-l L>-L) (_yj 

. J Ljj-J» jjj J j^>>*j oljJLsJl ^j&^i 
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£_j_»J £-J>J l <->«_»_> IjJl olj-_«__Jl oj_» ^« t JL-L jl j-o 

tdjj-^ i> Jj— ^-H ~<*-ij±> olj_i_»Jl ol-U-y. jLN 
dlL ^jliJl juc_^_ JL* ?JJJJJ J sr Jl-^LS' ^j c^U^Nl 
^JI j~>Jl S_L ^ JU_JNI _Uj- LjJLJl ^ -_>_pj_Jl oL__>Jjl 
(sJ) j__J1j (I) J-^JI _JLj- j jiL jU . -^o^LSJl JJl Jl 

*Ul jUaJj-j Jj jl iJj-_L jLj Ju_> jl ioJ_?lj oL> jlij_>«j 

jLS L_$-- j . __iJ_>Jl ^Jlj ^LS/I ^Jl ojSJL jlijJL jl tOjjJL 

(J <j-*J f UijSll ,j,<a » ; ^ yu Ji -_;_»*>\_>Jl -Jl Jl jli t j-*S/l 

oLiiJl oJL* £j/i.< jl j^JSwJl i_JL_J| ^jIp j iiJj_»-S/l ^Jaj 
jLS" Lj__p t£jL_Jl j^Jj j • «-«-J *r) jjk^N J_L_<_j 

£_■ j.o--S~ 4-$_>L__o <UL__~ ^jj"- ____•«_-_! ^^jJ-Jl __jL_S\J| 

. -J.LJl dlL' Jlp oJj.jlJI ^lij^l j,l___ jl NjL^ 

jli tAjjjUl j-w»- o_L ^yi l <i . ... - oJ_«_- __j*._L_JI Jl>L 
JlinJ . (j^jJ-Jl v_..t5 J L.iL>_J ...^ jl Lj-jjjtj _.L__- , _'I 
Ll iw>Lj -J_L<_- Jl LJj^j jl jl»! *_ i^MS" -J_L<_- 

*L_j_>-'_ jl c LgJLo-».:...! -_JLS\_-I t |>J_J jl oLjJl*_JI o_LjJ 
IJL» . __jI_5J| ^ LJ ajLL- JLo syrj (*J-*J jl i«LL» oLjJL- 
JS"L__o Jlp <LjL__»-N1 ^iLJl (j\J-J JjL_j LjL_ft O-bu L 
(jJaJ ,j-Jj j____iJ JjL- Ljup J^__>- L j-»j t <uaJL>JI oLJl 
£__ ajjL_J ^ ^L ^jjjJJ oJ_iJ_>Jl L^LjJl jLS\iS/1 



JJaJj . « ( _JL__>- > .I JJ->-Jl» oL__J LU_J ^j-Jb jl>-jI 
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JU* jiCj ~_Li t___. L_Vl jiCJl jjs i-»__#lj olj_si 4-pI j--*-l 
jJij JA jUp ^l jl «_Jl_>)> JUpI jI t j_Li JUpI _J *___• 
JUj_>-I LiS' ^ J_»__J JLil . L^pLjI ^JI ol jJ^Jl Jl 

5 jJ_>Jl o j^o ^L__«-l ip j>Jl jjli bJLpI _;JJl -o j^Jl jV 
/50 Jl ic- j>-» j o-ij^J <_»__l jJo pjkl ,_-pJj . ip j^Jl t-lL 
.U.-JI ip j>- __* j LD-50 L$JLp jjiLkj U U)Lp j « ii...>. Jl 
_-» j-j-Ji -JuJ J_w_«Jl \^J>"jS- l-Li tD-L^U 7.50 iJU-__>-1 
-JjLJ j-. j . LD-50 jJLj Oj.o.1,... U^» '/.50 jLi t ol j_i_>Jl 

J-__ iojMJl ip j>Jl JbJ_>_7 J-^>C_-j <_l ,_£ j--Vl ,j-«J-; -O jjj 

. Lo i_P 

jJU _y J_L_> __Lp ^Uw ^JUj^NI JJ_-_Jl J^JaJ pJ 
JJ_>_Jl jj> LfrJ-P UU-_>- _yJl ĕJbJu»Jl _L*jVl jl Jj t|» j Jl 
^JLSj . ^ j . o -., J l jJ_P J j_rf?l j_« j-J-i (»-jLp.S JJUJ t ^L-_P-N 1 

jjjp (j^-UJl j jill ^JLjJ IJLwJ U->Lj LLI _JU_>- ."1 JJ-*-Jl 
Jj_>_; _-Jl __* LaJu» j ip __>Jl jl» : Paracelsus ^ j_~J__JjLj 
o-Ja.pl l-l i*L_ _ju" -I j-Jl J5 jLi IJ-Ca j . «^U- __J> ^^5-iJl 
oUj>u oJapI l-l ioL j-i- j jisJ -I j^Jl J5j t iJL oLc^ 
. ^jUJI ,j_-<J i^-U—* 15" jS_i I.L.JI IjUJ j— Jl> _i_J>l . iULS 

( »-*JL___-_'l t- -. - _ - ; __I_->Jl jj. j-J-T _^j-_J jl. Oj-_j 

Ljj t ipj_Jl <__~_j jl (j^JJj^Jl jl j-jLSjSsJl J— « toljJj—Jl 

Ol j-__- JOo p-g-S . jjJj-_J _"j Lj^j_-J_i____; p_4> j-_P jj jj 

LJLp io- oJlj Lo iolj_—>Jl j ^ « ' (_$ jJj L^J j-«- jJ— — j t (j-~ J.; 
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-JL _-_» J_>- jj N . ^ j...-'il j»J-pUj _j_W-J N *L>-1 {jij*-^ "SiJJ 

j j__- J ___; *»/-L_J ol la jA__ __-_ Lo_5T . L- -JL_>- J___i _.j j-.-'-"-^ 

L_ Jj ti^JLJl __.LJL) -_«-$-- c J «jj^Sll» __L___ . __JL-___>-Nl 

. (LD-50 -_jL_>- J_j>) aJI j_-«--»j _j'L___>-*_'I ^jj-Jl -_jL__>- ja j»_jj 



J^jL>-Jl _-* 'jJ J misonomy t-L__-S/l -jJjJJ ___» >-.:..- jjJLS < «Ju (1) 

jj> -_j _yJL_.SH I Ju» j>jJ _y> J jl ^j-JL jl U>w>l j jl_T JJLl . ^L__»- > .l 
J.c,*.....Ij oj ___SC__Jl <_jLI__>JI _^~L>- j- 1 i. . 1 1»" <__j _jJ___*_!l _j_>D . JJUhJI 

_y> Frank Wilcoxon _, Sj-Jj ___l y 1953 -__- ^jl* . J jIj_»JI j»L_*l _y 

^jJI iJLJl (" j— J' _r° American Cyanamid ^jSo^S/l -i__JL_Jl 

J_ jJa-Jl _J— *■ * j--_— - jj -J_-__-*_'1 _-•___>■ _-L- ^Ju»_*___Jl J_pI__J 

J.T. _, _j-SJ j j .<J, : ..'.t ; I . __> ■ _•_ - i_»lj_ ____ -___■ j-U j»Jj . *-JL«_Jl 

oN.L-Jl -_j bLcl J_-_L- iiL__>^ jLiijJl j>ls . Litchfield and Wilcoxon 
j^ja-J LgJlj i__LJl J jJjJI o-__> ___J ^S" __U_j (j-JLj j-_ j Lj_>jJ __Jl 
*U__-L -_jL__- II <LLj- _ji -_« j jj>_> j-p ^*. -»_--> |>li . -_>«_>_»_Jl iiU-Nl 

-cj__,j "jl__*_ J__JuJl »J>__-I _jj_l . <__jy>_- j__- -tJ>__J> (__!! -__>_Jl ____ 
.("jj_C_-JI ___JL JjJ_- Jj_> __0 _JL__>-.I JJj-Jl J___-_J j-j_-_ 

. -.^--L^ oL__»- jL- ^-j- _ r _5 __-_Jj_-J jj 1 1 _..., -.:., 1 JJ_>— ; »J_»___-lj 
^LJI _y_, ;___ O-? j-i (_;-J _JL__- Nl JJ>-Jl _y _£ >. jvl_r; <-_• _-> 
___! |.J_-__-l ^JJI __J-_*>S/I £J>I__-Jl _y> LjJJj .l-rll -J 

JJL-Jl l-LSJ* J .£3ry>£ J_5^_JjJ il, ..'.*_! _____; -JL__>-">L- 

Jj-wJl (.jJl- -^L>yi ^ j-J-l-J -yil-jJI lj-fJ J__J«-_ _$JJI ^U__»- > .l 
»j,l „n « S"» -J.-I^-Jl ^ J^S j£3jj ,'l ; -.*.*_l -—>-J |»J-»-_-lj . J» j-a — Jlj 

Science __JbJl _l_..:..'_l ^ ^MSj . ( _JU_->- , .l J--L>-JJ 

i -> - ■ ^ -_-J_>. : ... » II ^->-l j_Jl J_> JjJ_»_j _<;_Jl j . Citation lndex 
=__l_>--;S!l jiSI ___• IJu- j — _"j--Jjj .»1. ..:,:. I t __L>-_ , .l 
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____i_>Jl ji ^JJh L SjLpj . 4j_L_>_- a^sLj oL*jjjJ oj ji>-l 
-oUJl ^ ipj^ ^jl^t.... n LD-50 Jl ^L-^J 

oLJj Jl j-J-i . ,j-~Ll J-— £ J— ' L'>-.-/>-> O jJ ^jJl 4J_L_>_J| 

(»jJL" i JjIjJI oJla J5 jl _JI 4.S.a>Jl oLLJl oJLwoJ ^yjl 
J jv^i*>Lis-l jj> j^jj. JL tLD-50 Jl _vL~_>J <LjjLlL» oLLo- 
. LD-10 Jl J_- 5jL«-j? o^L_>- > _' 4->-L__JI oIp ^>JI oL>L-_>- 

-oL__Jl ^ ^l j! t JL^^I JJ->-Jl ( .|J_>_-J _-S__j 
LD-80 Jl jl LD-25 Jl J__« t -jy,.JI *s- j_Jl _vL__»J Uj.jJI 
i-L>wi ^bjjj iJljJl JLc '/.80 jl '/.25 L j-o- _J| 
LJ_? 5JL-J- oliL»> JLc- J j ./>>JJ L$JI ~^L_>_) __Jl ij jj>«Jl 
LD-10 JjJ_*J LJjj __« Sy. 05 jLi . /50 Jl ^k-J ^ LJjoI 

__Lp 4jjj>Jl 0_«J_>__J . jl _-_oJl __9 jLk>j-Jl j __-_" j_J 

Jl J-^j-J J LJI iJUJl ^LJI JJU-7 OjLilj t jli 65000 

__- /1 4 . ... ; \ jLk>j_Jl t — .J __Jl «Lp j->JJ ĕJL__>- oljjJuLJ 

__j oLl- A.-..A-J __>-_>- i_Jj Jl oLL_>- o j-JJ»l . jl j-Jl 
. LD-10 JJ ^j-i- ^5_J __Lp J-__>_ ^ jl j-Jl 

-_ujj_ ^lJI LENINGRAD Jl j _j ^-Jj 
STALIN jJLLuj oUjl 3 j_s 

j, ^JLJI ^j&jj jJ_-__J ____, __J ^UI bL«_-_,l 

.i.JAJi -cj-Ls cj ^JJl ^-JJ JU_>-Vl J-U-JI ^_~j 
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cJLJjjj . j j_J_nJIjJ wjL>CwI .1933 4Jw- ^Lo-w>-Ml 
.i-^L^^I eJw»wwJl cjLNjJJ Lw_Jjj Franklin D. Roosevelt 
^JIjJi-Jl j>-Jl jl U-L5jJJ iJ^U-Nl <UL_>- ^-J-Jjjj £~&j\ 

oLiL Jp-jj iJ_w>L>Jl ^jL-wiNl j jj" Jl i ja iJlj-JI ^J 

Nl cJJj ^jisj -Jj . i- jiwJl (j^.-^j jJ' j-=*-Jl LL» 
aJl«^ JjJ_>JI i^-J Jl ^^Ax_J jlp . -Ju>Jl £t»Ljj J-*-j jJ Ljpj 
^j-^oj^AJl j-^p 4_4j_x_>Jl ^jJ^ j_- ^j- ^J? j-Jl ^j.i? » i Iju 

iplj jjl ojljj jJ ^JLJl ju-U_JI j»lij . -_U>Jl -___L-_ ( j_*~'* 

«O ^jJ*-i L> OuLw CjI j->t-->Jl CjIJ-w__ jjjJaJ ^jj^ ijj j ... o llj 

i_jjL>iJ (_Sj>_j Jl 5iL»j>tj JjL>- jw*Jb>-l jl ,_-_J-_5lj ij5j_JI 
c_-_>- L>-jL>- l_$_oj>«J jj> N-b c j_j_i-_Jl JJ-L ol_L-_Jl _J_p 

t oj jjs _J (j-«J ^r-J-; j-CJwO ijt^UM jwj . CjI j__->JI J->-jj 
J_-j jj . j~iJl (jjUaliNl jjijJl JL| J-«-Jl "^LIs-Lp jU-i 

pJLJ J_<_p jiyu jji c^JUi>-Nl JJ^-Jl >-a-t..:5l ol L_$_- 

UL-L cj( j_1>JI J.o.kj jLS" ^jJ -_s_>L>- . Jj_p J jJ cjI j-wj- 

« ■■ 
. ^jLjJ' c~>- UrjL>- N -b 

^-9 I Jj J_>- I . ./3 '■ a p-l.T....I (_£ JJl j ->"wJ> . I . j j (j-J-J J_--_jl 

Cj!>\ : g .. : ll ^ • ■ J ^J-ij oJLc-Lw-aJl j-CwJ ^ j_p . jJcJ 
jJJj jl ^Ja^wj jjj t J ilr^ ilr^J t 4jj-r*--Jl 

^U j I jiL>Jl J\ ^j-Jj ^jbi . ol j-l>Jl (JLJ Ulj 
^LjjJji (_^w jJL jJLw ^Li . j j g - 1 oJjJ ^JjLpj jCw3 ^« 
Qjwlj tiwiL Jl «-L-w>-Sll (jA^j jC-i Jl?-j .^JLo-NI JJj>>Jl 
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jCJ . iJUs jiSJ *JL-->-Nl ^jUJI cJLc>- ^l Cj*>L>JucJI ^yi^ 
j..,-.i ^.-ol j t jJLi oW jiSI j-a IjLjc o Lb JL>- L_>_j ^j-JL 

l^jJl t_jLS0J oJuJ_»Jl iaJaJl ^ 4jjjj__Jl iJLsA^Nl Jjlj_>Jl 

. Frank Yates ^-lu cJJl ji j jLcJl <uJl 

Jl* tljii^l J aJj^-jJ ^ Jil Jjoj 

Leningrad oLLJJ .IjJccJ J-$-*-« cJLSj t ^j^JlJ iiJi j 
J^-jJl _ll_ IjJL^J .^jJ-wJj— Jl _U_j'Nl Plant Institute 
^-Jj ji__«__j t^yjjjjl LSLjj>l J__» j ^jw» ^_L_ll -ji^^cJl JjjJaJl 
^j» j_*L__j pJ t^JJlj tiL__<L-*- oL»Lo.:.fcl ojj jiCj ^J ^JJl 
4_JL>- _$ j__ <jjJ ^j-Jj jUaJjJL ^JjjjI j^Lij t _$ jJ>-l <UJ |»J-*J 
jjJLSCjJI IJj l_J _l jt.:,,,: J iU__>w» _Jl J.„c?i t<__u*>LJ ĕj-Jw 
«•Lo cJj_-j ^jj.^laJl <cl__>- tStalin _ ) JL-_' j>-*-^Jl 
• Or»^' i«jj^>Jl J&>y 

J^>- jjl ^ j .^.oj t ^j^ JLi Jj-jsj J-JL j—iL» jj> ,_Jl ^PaL^nl 

J_>- jJl L^J__J jjj-i ^y^a» Jjuj . 4JU jjJaj ^Jj - 4jLU j ^ JJl 
.Ojj^ JjjJs J « jj^lj» - jiL-j-n _J1 ^-Jj -j-_>j ^JJl 

^jA jSC—J ijl Jj_> t j__>_-Jl J (J-~Jj Jjj— — Jl JiJ" jJl 1 J J-* 

. vl _cJJl jjJ_>JI j^ JJ--JI 
cjIp j>»j>_<> UJLuo J_<_p __* «-Lj^/I eJjk __» (j-J^ k^JL«»_gJl 

Cjlj_--<Jl jj» 4_d_j>_o CjL.j' jIj t 4__*j jjl CjI jJL>J| jj» ojLJtJ 1 

t_j ji c~j __* <U jP j^L—l . LD-50s Jl j L^'NL__>-I ' 



^Lill iilji 126 



_S j-_ jA jJLSo ^ LoJ_j '^-°JjJl (J-K-j" ^ ĕl j-o*- 1 JLf«_JI 

ĕjLi^L lJw>- Lf»_- ^LiJl ^ILllJ 4jl ^j^-l 4_>J j tiijJL^J^I 
J^>-l j_o I ^ * « *l •»- jJ 4^_Cjj_ol ijLi - J ; JjU . «-Lkj^llj 
4_]L_JI ~-j jJL 4__»__« __Jli t4_5l j__i_l L_jjj 4Jj_>__> 4_"jL__Jl 
__i--l . ^jJLII L_«SjLJl o jpjJl 4jLJL>J (^jjLLJI ^j^jJIj 
J j^eJlj _j j___L 4jJIpL*.j t jt*JI (j-r^ ij 4*JJI _>_L>-I 
t^^-U-JI _jjI jiJ^I __jj>Jl _i Ij_<_p __Jl_r . ijJuJl ^UJ _j 
J jvfj t 4'--.«i j*J __-« t JST (j-Jj j»L> AjIjj _- l j_>Jl jL-j 

. j__>_Jl __9 4J__P 4____>j t 4_S__j jlSLa t L_ujj _J| 
4_> jjjJa_j __j j_>_Jl ^L-^-C-l ^j.-^ « ' ijl /» j_i CjIj o'j . >-l 

jJLp _ j->»-« 4JI 4_>_v:> j_o 4_p ^LijJl __JjL>- .L_njjvoI L_jj__L>- 
_____Jl (j-_ _j . L_J_JI <jjL>J (_; j_*j J /»L__aI *y ^oL-j __* 



<JJ_>__U LLji I jLjjli Jj_C_Jl oJLjj j_C_j jja jL?-l -I JJjJl 
«-Lpj___Li ___ali j t oLLJJ _l jJtLjJ J-^-»-» _$i a.1.^-11 __-«___>-l 



«•Uapl (__!_! _i jjcJl jy> 4i jjJl J ji>-_ jji j-C_J . 4jI j->___'j! (j-Jj 
aj jlj iJ__J 4«,^i *y I o jJL-j ^Ji . p g-c <_jL j_^> <j j_>-I _l t <l-fll 
j_TJj j_» (j.-..-1-i (j_C<__j jj) j^Ai jj_-_>jj j_Jl j*J>L\_j (jjjl" t JjJL 
^_j J^i t «uL>_jI ĕ«-l jJL c___i J-J . (4 Sll _J _$jj LoJj-e- *u__p| 
«? (j~Jj _r-^jL« (j-__)J__l |«JLu a_pIjjJI _jjL>_J| jp 4jjJL_I 
jj LJ 4_jf.ll «-L--C-I j_j ĕjU^I (jo j>- _L_j jLJi __»- j_Jl jJ 
. 4__«j L_p ~-L__i^l 4Lo I jJJai t Jlj_Jl 
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j^Ai jj-^Jjj-Jl i— > jJL-»l jl J_*» t^j-JL; JL- 

.j^l J*iJ ^>^l AiJaJl Lvl ^ ^UNI OJlS' 

,_-sa-o . «^JjCjj oL jj- L_JLg_j-o jil ^Ls» jj-JLj JLS 
L$JI J>- ^Jl _Jl_ Lp-j^L ^l ^ljjJl «i->*Jl l_-JL_I jj 

4_L^_aj I ^ t -w L$J->>JL>_<J ,_^jVl j^o * j^-*' ^L^-L^ > ■ I U"" 

L«jJLp l_jjL>-JI oJla JJLo j-r*»-> ^L (j—r^i J'-* (»-' • I j 
S^saJI SjjUwJI ^--Mj^I ^IJl^l-I Ajjj <ul jLilj tSjjLill 
. ^^IjSll lIUj ,_j ojjj>-j*JI i_i jjLaLI LjiJLit* ^jAp ^jJjSj 

l^i £L~a AXdjJU«g aJj-?-I j »*Ajj_» i^lj^w»^/! j-*i~~j jj j 

* * * * 

L»jj j t L^ij^^s j L>«_s_»lj jL_T J_ii . L-j_wjL>- _--_-) «lII 4 1 ; ^ II 

" * *■ 

. 4jjL>»j ^j ^ j^SCaJl Ja,.-.j LJLp jl-T tp_jj^_i>-l 

_l j_i_wwwJ J-fA_< j$-"l 4 n .,h ■ I <LL«-P ^j j-JL; jt-L.,^1 

oJJLLpI Lo JjlS JLjJ . j*-"l JL*j JJ--JJ <jjJ J-*J j»J . oLLJJ 

JnLJ ^LiNl JL-JI jUj-L js^dL jl aJLp jlS" .L^ 

Ji l^- ^ J lt^ r 5 ^- M '^ljr^^ 1 

. IjLw^-j 0 j_> jJ Jiii l_U_ Ijlp Lt-J j i^j-SL*- JL»_p _LxJl 
j-*-* 1 'L_x_j j _o , jM i_ : _>-jL> l Jl l-.-., ^ 3 j 

. WS\ _pJ>\ *u la: o t «iL-Jl *— 0 l-)I:.......^j>JI 

i-_->cj)) : iLLi ^-jj>tjjl ^l iPj— « ^jj oli atSi. i../> 4jfrL>- 
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t-^j-SL jvJ oNj ajjL-j - <-7L$Jl j»juJ ,__<> jj_e-l «I jji J_>- jJ jl 

. jiL*J 4jJajwo 4 , l?«.~j Ailjjl JjP 4j«iju _"j|jui . Jjy 4jLL?-*>L 
JjJ £Jb jl 4Jj-J>-l . j-J>-L~ j-j» {y> ^ -iLS" 

o j , n .,S7 il 4 "■■> «■-).>- ^3 o*L_*il £*_>*j j-*J j-j olJbj . o^-ljj 
4j__>_jl _jj J-^J i_-- > ' 4_>jL" . Jjj_jl 4__>-L_» LeO jjs 

. Riga Ujj _JJ LJL» <Jj*_>j jji L>j J ^ jl Oj-_»1j 

** (■ *■ 

^ *>L1S ^^jj jJLi j^iil c5^LI oLj_j_»JI ijjjj ^ cjIJu 

^-JjJI ^ jS" jJL Lilj c.--i j~Jl -LJjJl _*>_JI . _jlJj-JI -LjNI 

International ^-^JLJl ^Lajs-NI JLg « o II ^Lij i^-^JLJl 
^Jijj (4J I j^ap ^j-Jj j-^jU j!5 (^JJl) Statistical Institute 

^L^j. ol LJl JjL- ^j^Jl, jLS" ._l j I __j -L~J 

^Ijcp-NI >— ^—j ^ g_J-jv° jJ . __>L-j*>_Jl __«Ij_~JI 4jli_u_>| 
^ lyL -_$Jl jl _-JL__v j-j-c- ^ j^JaJl 5 j-i JjA_>- -_$J_*-- 
L^-L-» __* <L?- c~JL (_jJl ~Ji->- jJlj . 4-JLJl 4-_Jl_Jl j^Jl 
L*L_>__ t^ljJl j-j-j c-LjNL L-g-___«-i <-_5rjo Lli . JjJwJl 

. L>-j jJL i-p-Jl 4JLP o_jj iJj^jL-lNL 




jl i^JjS/l 4JLJI i_->LS\Jl 1 Jl* J j i \ ji y JL5.1w-i jJ 

IJl* jj->J_ J-S . Jaii LjUajjj ^yi C 1 ■/? >• ./? ■>-)ll ĕjjjJl 

J : >:1 ^Jjty oNjl_»-_Jl c-JLS' _l ^L^J L___>_-^ 
LjUsj^j ^i» i^ljjJlj ^jj~"JI oL-ljjJl ^Jj* LjLa>-^II ^SLJI 

j-Lj -T.j (jj> jJLjj __US Jjy OjJ-Jl t ±1 ^aJljJI ^ LS" 

i_L_5 ^ jj . Ij__5 j LJI j_l_J j jllJI j Sjlj^lJI cjL/_ jJI ^ 
(j^Ul j_k>LL- ^ UUl^I £>L_JJ LJj^I olJL>:ll 

* * * *■ «■ 

jlSj tLijjji» Lj>Lj IjIjJ 'Ljjj^I ĕjLJJ jl ".I i^jJ_>J)IL 

^jlLuJI ^jjlaJl JjU»Jl ^Jj* jjjLju «Ljjjl j-__>Lj 

. iJL--»-)!! ^oUJL ^j^l * 

^LLJl ,__» ^j^jUl JL>Jl ij_Jij L-JLS" l^^^i 
JJlji LLJj oJLS" il c^SUJl JJj- 



jJLi 



— i- Aj JaJ CjU :A_J| 
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<IJL_jJ| <L»_J_.1 kjj ia : H j-JLi JU_p1 c j-il • oLJI JLs-l 

Pierre (j-^L^ j j-»-r- j^h ^ • jLj-aJl -J-* w aJU-j-^I 
4jjJl__I __, „^.i jJLp ^LJl j jjJl -jIju ^ Simon Laplace 
<U_4j 4 Jl <» jJ_«Jl ojjJs» . <U_s jJl i_UJj _yJ_Vl £~;jJ1 
AjjJaJ ^J-s- ojlu_-I __J1 ,__L-JI J-LJ1 ^j-^Li-j *LSJJI (j-Li 

. ^^S" jJl JL>Jl 
^jS jaII J_dl <Uj-a- <UA_- 

. ^lijV I »j~S' 4-P J-*-?--» J-U_J ^Lv-J>-I ^ijjJ JL~ 

jjp ^ jjJl IJL* __jjjjj (jSUj <_l c _JjS"jJI Jbjl 4j J_u ~c^_> jj j 
oJL* j-L__j» ^jP jiaJl _>_-*-; i^yt-JaJl ^L__>-*_l ^jjJl ijjjb 

tk-Jl _LU. Ji_ jj» (yiJ-Jl JL_^_1 ^jJjJI UL*j coLUl 
US iK^jUJl £uj-Jl» LUJ (^Joj . _ r -*>L > -' _;jJ 

ji\ jj» ^_ <»L*I jjj C-JI . £ JUpI Ji «___* jj>Jl ^^L^-uJUb 

j_>Uj <_! jJLp _-___] I j jjJl ij-fj (__» Abraham de Moivre 
4la..-.ll («LsjMl ip j-*-^ (^J- 5, _S j-> j-"JI _-*Jl «Lj-aJ (J-J-J 
Ol j__Jl J^U- (j-J-Jl __JJJJ jijia- OJo^j pj . JbJl l_jLJV 

. CJL _jJI Jy-.O.y J <Ujl 

x_«jj_Jl Jl.o.n.,.,-', ^j-Jb-Jl IJl* <L>___» ^l jlil ~J J_J 
^jjJl JL>-_1 Ls_>j_sl _5~<>i . oLLJl ^Jajc- ___*_• j __i __*_JJl 

^jjJJ . J-iCj-Jl A 1 ^ .- <U-»«>LjJ| 0LL__>J| -t____J C (_,»;; la 11 

L_J jLjIj-__c- jlj_J__« LjjJ jLS" bLi c _jl__>- _ p _>Ij>- 4 _ 5 j»- : -J_JI 
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• ^ y £dJjH i_pL~Jlj l"$-Pj-»_>«-J j J^d 1 £d j j-> 

4.« :; laH Olj-A.Jl oJt>L>-lj £»J>Jl J-^L- jL» J»Lf- J->L-j j 

^ -Ji__i-Jl oLL-__>-Nl Ij-iS" oLs dilJJ i, t^yJg ^jjJ LJ 
. kiiJJ5 (_- « - J ° ^jjJ L$J 4 ; « ; .lgll ol^.o<Jl 

j j__<j-j JjLi ol j-jCJo ^jA JaJtS jl j-jCj> ^ « , ; la 1 1 £jj jJJ 

^Lij jlsLJl Ll t^^Lill -Jljj-JNlj Jo_-jJl Lj-j ti«jjS/l 
l*-JaJl J_> -J j_»_- jLSLo^L . ^jLj I o v :.o ; 3i ĕjjJJl 

jl j-i-J ^-v3jl . jjjJuJI jjJl* -_«-J ii jj<_4 jjj>«_*j -_JLJI 

j--*--' jj/o ĕj ji-LJl ^y-wLill -Jl j^-iNlj Jsu- jJl p-J oljjJLĕJ 

J_S ^J-p ^ j__>_J il iL^-J_p <j_lk»l L-5 «Lilj toUL 
jv---1L) JiLi_>-t>\J ^L ;As .oULJl (_j Sjj>-jJl v_-»LjJL-_*Jl 
-iLL-Sl ^jiC-i L JS" jLj>o ,j~»J jJl (jjJ-* jS/ i-JL->'_ , l 
jjjii-i ^*_-J LiLS" l_jL_-LJ _JL* jLS" lil Ll . oL_-LJl -LlLj 
oL->LJsJ jil -_>-L>- ^Li t(_^LJsJl (-ilj-s-JNlj Ja— . j_U (jJI 

^ i jj *>Lo O '.5 liLi . JL^-s-JJ A* : ./l o L--.o->- ^Jj t(_Jj->-l 

(jj-»J_>C-0 (j__*Jj ^ jt *.i, n . . 1? Il ^*_l J jJJ (jjj_JC-Jl 4^ j-*-* 

. L-U t j.»-.o.>J Jaia ^L->u 

^jiCw -Jl JlJj L> »., ; l.ll ^ j jJJ i--<>L)jJl J-SLidl -J j-g— - jl 
^.jjjjJl j»b Lj . c->Li*>Ldl (j^o o.La...- ^iL-J SL>-Jl -JL-JJ 
-JljJl j-->JI (j-o JJJLj J-oL-jJI (j-C*j -JLi I . J? ( _ y .g..,^ll 
^L>_J ^jJl ĕJL-j-«Jl ^iL-JJ -.--Jlj _y_>- . jJ-J _$J -JL__>- > -l 
jjj (j-^«-->-j jj-J jLJ EM Jl cjLiL-_>- o_>- r ,^l tĕjjiCo N j-L- 
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l_l 4_^U-j c JL> hjl^MI <i 1 $ .- Nan Laird and James Ware 

Jjl Jl ^s j j-Jl ..^ >y\ j-y~-*-> ■ -^L-)jj_Jl 

I ^ L<T - : 4 1 j g I £j_jj_J| «ujtjjs L^jl oLLJl J_> <__>■- J.O..JI 

. (_jj_"j*jl J_>Jl 4j j__i JmoLkJI Lfr',. : .>- jt-jJLp _J*Jj iLm^Ijj 

^yj*^. jl ?ij^>w L $j_' j_Jl J->Jl "^ij^i cJLS" JlA j5Jj 

?a^j>_^> LgJ j jSJ ^l o^LJl ^ L tjjl 

( j.....3LjL-_N__<'^l pl ■ ^?L> jjl f-L_J_P ^j-a «LP j_<>_>_>> C— -Li 

oL>j___«Jl ^ ( ___ r Jj_-Jl _L_j- , _I ^ j j.. j_Jl j jLjSll j 
( j-^j_i_-_wo <____.S/I oJL* ^Luj <.__s_>LJl jjJLll jj> oLJtAillj 

l^jJLaJl jjjjl <L>I-L> LjJL^-lS"! ^J <_J-L>- <L_^>Lj JjL-j 

_L_i ^ j^J 1 -jL__>Jl JSCJ __>jJL>Jl aSL_-j <_jLS" __U_ JjU» j 

.<___*_> oIjl*__j j-J->_» oL__jL J Jl j»JLc- ^L>-j _' 
L-jJ __>_J}_Jlj cjLjjJ-jJI oLs_>ljJl ^JLp __>!»_«_- ___LS" 

--jJ ^Js- iLsiljjJl oULjJI ^Ij^-I JwaiN I .j-_iLk>j _j_-l 

<- . * 

__>_>«_> _l jl^ 'JL-w- t~t-___Jl _) j-g—J ^ijjJl J-» *--L; (_»jj-r-- 

J j-. : U:.„ i oL__>LjJl -LJIp jj» JJL5 . -Oaj-^lj <__J_- <L__>L>jJl 

L_p __>jl>__7 jl --L__j* dLli ^ ^ : - ____>" l_^i tp-aijjL-i J_-jJI 

. L~J__J oJbJL>Jl iljLSol ^ g.lc- _,_» jjJ jlj t oiJ>~\ i_yJ! JL«jij 

<LiL>- oL__»ji iiL_>l jl jl i-L__>-_l __>LSJjl Ijl>- Jl^-JI j-ii 

<LJL w^.J V^ ^U* • ur^ t^**" ^ «-^* 
6L>ui -__JL_j> j oU^I , ,b:7j JjL, jJl J.LJ 
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oIjl» ^-i ^Li . 0L-.-LLJI ^JLLi^l j <1lJ^\ ^jJ* j JlsjJJ 
-j L- J j jj William Feller _JJL» fUj ^LJ^I ja JS oL-j'}_J| 
Paul Levy _JiJ Jjj jJlj Richard Von Mises JjJjL j j_ 
Andrei Kolmogorov _i j jj— ^ j— «_J j— S" 4_.jJ_Jl ____jjj_Jlj 
Jarl Waldemar ^-^JL-J jL»_jjJLi JjL ^w^LjllSL-NI j 
(>L*ljjj __jj-~_>jJIj Harald Cramer jajjS jJIjUj Lindeberg 
Herman Hartley ^J-JjLa jL>j_-_- j Abraham Wald jJLi 
__jjJJj t Guido Castelnuovo ji j-jJjl^LS' jJl-p _JL__jNIj 
_,--->- _-_-»_aj L-j_>- Ij^Li JL__1 _yJu- p_* _-»_« p_* j-i- 

. SJuJlJI oljAl dJLb -jj-jJl J_Jl 

jl _-*Jl-JI _LfrL_Jl __s kij g ...llj Ojj-Jl eJLJ jl5 J-Li 
^j-jjLil oL j-aJ j tJJaJl _JL-j -_jL-j'I C-Lijl JJis . -_i- j-j 

__LLj jj>_i>j i»J_~ _-Lp ^jjj-^j-y^L J - " J"" ^^-*"^j t<Lij*Jl 
s-Lillj oL^L-jL t__-^_Jl _yi «__«_:. _JL__- jJsJl .oLj^Jl 

_y -^J-^J J^J ' J^ 1 ' J> o--^ 1 -s^ .r^ 1 

_yi) -j-$Jl *LJ_Jl oj^ijj>_-j jJlia JsL. Lj_j t4j*.j ^ dJLL 

(.Lij . oLiJl JL_p\| oL^. Jl i>_«L>Jl jj. ( Jj^l (.LLJI 

. «iJjL-d! ola.lall» j oL_J L-i ^j-LJl j>_><j _jJ j-^j^ 



t-Jj-Jl ^ OJ_>- L tOjj-aJl Ju_> -jjkJl IJlJJL-Sj 

<LJ__Jlj <L_-L_I jjJl LljJ 4jL>_) L-l_- t^L__Nl iJL*S/l 
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L_S) j j__JL$Jl jLS . jL-Nl ^L-Jl ?-l jjL o_jo >— > y*- 
L.CJL :/L- o«_-l>- ^J-p j j^W , ( jL-»^M L-iLi ^J-p jJlWI 
^L-^I »Jj_JLJI JljJl L>~Jj jlSj t^JJLll Salamanca 
,__i j_* j Miguel de Unamuno jJj_aUI J-r**-r* jj & ■■■ - 
<_$ j*>L» Jl j--»Jl ^y-iLll jLSj . o oL^^-Jl JjIjI 

* * * 

tk_jj_>_Jl ^ LL r P j LpI jij *5L>-j J_Ii ,_$JJl tMilan Astray 
ojL_i jlSj tSJj-bJl ^u-iLJl <_$ jiJJ LjLLJl iJu_>Jl (J--JJ 
J_LUi_Jl 4__JLL__L ^JJLJI ol ^>-J^I JL» jLSj loj^Jl 
^JLJI ijLL__,j ^.....CJJI ^JLLJI <u'LSj ^L_Jl 

^L-L?-l jj-_-iLiJl *»Lil iShakespeare's King Richard III. 
I „„.•, Jl JL jLS .LSJL^L, ^L>j oNLL-^l ^ 
Senora j_xJl ji j-n...,,.~JI ^i jj-_u_~Jl «uLkiJJ JjJ_>JI ^LJI 
jySj tLSJL^L jj-^-i j t,_Sji~>l j^L»j tFrancisco Franco 
. -_$Jl jLa-J;/ jL_iS ^ v « - -j^Li (_$ JJl jJj^LI J^-- j-Jl 

ipLill ^ JS" ^_»_-ii !oj-Jl L>-Jj t,_$ji«.l j*>L- ^L? 
!LJL-vl ..jJLsJl 4__jL>-li !LJL-vl < y>-\ ^L? . 4Jj_v«? ( _$JU-' 
*ta*_' (Jjj^' p tlj-i Cry**\j jj^-i-Jl -JajJlj !oj_Jl L^iJli 
^ji jJj-«LJ| i—iij . a ./}'. o ll (3 ji Franco jSsJlji -jj_vJ ^ V ";'*-J 

I-UjIj ( * s-i '■ t 11 «LjJL» ^jl *jJ-Jj-J < ^*-Jlj ^_>_>t_s-Jl l-L» ia__jj 

: '•jJ-^j <J-->- 

jj5j JJ j ^yJjijjO --S>-LSj tJjiL L» jj jla: . " j^-SsJ-S 
LUJ H jjSJ.il - .:.n./iil («jjJ V ^l 
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Jls- jlc-i j! Jujl . jL-j^L. Ji -J^ 

JUL) . . . <J jXJ\ j^L» Jl j^JJ - [j.o.Jy - iJa^Jl 

L»«Ji>> : LJ ^J^» OjvJLi i^pj o-^> jJJ c ..«■■> 

oIjLjJI i_iJjl ^"Lj- c ■ .jj ^JJl Llj . «Oj_»Jl 
tiLL- jrr*"-^ lP-* • • • LiiLi-Jl 

Jl j-J?Jl j| ■ i-JjjJlj A .. h^ L ' - T .. J I CjIjLjJI pJ_A jjaJjl 

. . . «— 1 j-»-Jl '— —■■-.; j-^r-L* . . . j->-Lp ^ j—-*"' o^L^ 

LjL-J ^j» jjj-*-Le- tjJt- OjjJS lL>Jl *■ J JLj»j 
. L_L>! J)ll ol J l.l -joJip -Lj^-j .UU- 

* * * -* 

JaJj — „J_j LajLa ^-L-» j LJL>- jJ j-«LI j_$ j_uJ j*>Lw- (.yJ 

Aboja la inteligencia! Viva la muerte! o j_<Jl L_»*_>j j-SLiJl 

-j jJl j-^Jj 1 jj j-«LI oLLN IJL» ^j-L •/» ; j j-j-iUl ^-JjJlj 

:'*_A-li j^-l jj^Jl 

-jjl jt-j^jlj . «__-»LJ (j-jjj (^lj jjCiJJ Jujl^ IJl* jl 

l_....-i j j j jjJj i_i jw . «LJjLJI 4jL jP~ -JLg-jL ^jjSj j» 

Jj_>-I Ij « ;.L' jJ ^SjSJj . <jLjjJI ĕjL_»Jl j^-SI ji 
: ojjJLii LJ ^L>J i»«_»Jlj 4j>^>JlJ ^L>ij ^Li^li 

. . . <_>_s__llj jla_jl 

j-e- j^-i J*yAi>- j-LJ (J J j--Jl (_J> jJ j-*LI jU*_>-l ~J 

. <<-_j«-J» «_jL— V eli j» Aj jj> 

(jjjjjJl oL-jsLjJI *LJlc- j_j <i l ./» \\ jJLu- «— 'LajI ^Jai 
CjLcaLJl iijjJl jJL* i—L»» c.aL"! j •(j^HJjj^l j- 4 
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j^jy^ j\ jj-$JI ,y> IjjLS" *LJjJI ( ,Jj-« j^ tiJLJ^I 

. ij jUl oUaJa>«_Jl \j~J>j\s- (jjJJl ^j-fJl jt^" cT* l "'~ J ^i*J-bi 

Princeton j -j«j>L>- ^JI William Feller JJ-i ^>Uj i_jbj 
L>l . L-» jJ jS i«j>l_>- (_Jl JJLi ^LaIjJ cJii L>j_j tUniversity 
_j jA . jjJ ,JI L*o -Lii Ji JjL j ji jjLtiijj (_Jjjl» jL^ 

jj^ l^-I t/^J tLj > Ji Emil J- Gumble J-r^ £ J-*i 
__« Bryn Mawr jj^ aJ-SJ Lij-<> I . ., o:, - Emmy Noether 

. Lil 0 1 

ĕ g ll _jl jjI OJLLpl J-iLi l.L>eJl ^j-a ^w»J»JI (__SL>_a _J 

(__i o 4-iJsj -j_J jl oLJI ^la:...i _J jjj JiJ -_>Svjjj> , _'l 

LjjIjjI -_^J*>Ul LSsjy>l C.alpj (J Oj>*_i U5 . oJL>--Jl oL/_ Jl 

Ljllp <L jUl ol jjjJI o-oli . ^j-jjJLj l j^J'l j^jj^ ^-'IjL^L 

5a-oL- *Lj~ «-LapI ' ^*-^: tWarsaw j~»jlj (_-Lp cJj— *■! 

jLS* . LpLj>- Lsj (»_* jiijj -Jui ^jJLjii i-__-jjjJl j-~»jlj 
j-p -_UaJl (V-* jjJl tijLll jjLJl (_ji j j-i^LJlj jjjjJ jJl 
,-j^LkJl j-iSJl dlLp t^j^jjNl j»_^jjLv jjj>jj>ij 4.Jjc Jl 
«•LJLp L>l . -_«->Ji-Jl 4-jjjjS/I oL-_-L>Jl __» (jjjLu^Jl _jL_JI 
^LjJiJ _Jl IjUJ JLii i^JL}l\ c~Jj_-Jl oL.__.LJI 

(jji (jjiL»j I jj jS\J I g " ■ JaJ <*JjL>_- j-^P (jji 4__>-Jl <____>LjJl 

.SjjUI (jJLu» JjSLi 

-jjJaJ -JL__~ J_>- jj-^jjjj^l oL__j>L Jl «-LJLp la: .-I 

<»Li . LjJjji _-L» ./? ll oJL* J_S ^JLj jl J_J t^jS j_<Jl JL>Jl 
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t-iLiaSL ^jaJ Jjj jJIj £j~jJjJ jUjjJli JjL ^jjJluJI 

. ^JLpJI dJJj i>waJ iU-IJJuJl oNL>Jl j-o if-j^>^. 

i Jl-JJ JT.M JJ-Ijl. i-jAj 

J-T ,jJ-JL tJaii aJL>-lj ijjJaj jj» N-b <_£ jSj^Jl JL>Jl oLjlaj 
5j_- ^ JL*j -J . t-i^llj-Nl ii-Jj CjNL» ip j-»->-jj j-» l g ,«i 

L- J^SO i^-Jl?- jjj^ dlL" ^j-Sj-Jl jl>JI oLjJkJ 1934 

oNL» 4_>i_^5 j_» (_£j_>j_Jl JL>Jl AjjJaj (j-L^-JjJ AjLjI (__->- jj 

0 « . .lall ^jjJl jjil ijj^Jt ^LJlJJj i^ysJ - ^j--jJjJ 

oLui__a__l ^JI _,__%! - ^jjn uJ (ja J^jiJI 

. ^JlJ . ^^jjjj oNL- oLjl UL^-I - «uSJ 

>_a ./?" Ljj^l t^^jjsJ - ^j^JjJ oNL- ^Jj^ _j jjcJl ^jj-Jl jj» 

.Lji" oNUJl ^JLi ^ ^^j jJ-j-Jl Jl l^J 

CjN jl>ji 4~»Jfcl ,j_-_NJ L-»j . <_£ jj>-l <JL__ e LgJ_><_-_' oLjl JjSJ 

Jj«j LjN jjLS" o«_-L>- ^jji Wassily Hoeffding ^JjLjj» ^^.Jl-Jj 
oLjL/o-?-Nl j_« ^jt— . 4.)) Lt^j 1948 ij—. j-jJ JJLi t^jjj>Jl 
i_jjL/u>-Nl 4— ^>LjJl o*>L>__Jl ^ji i (<>_--> jLLj- ^^^jwJs ^jjjj 

. Annals of Mathematical Statistics 

jjj Jj:.:. . pjj -Jl <. -_Jil „^->-t>L! jJLJ.T.j __jLj_-J j5"jjjJ 
jlJwL j-JLJ j»L5 .^jjjJl j^j-iJJ» j-L4j lSJJIj <r*ljj" oL-Li 
0 jJ>o ___->- ^L__>-)ll ^ ji jJj jl -_-_>_j ^yJl (j^LLjl 
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O j**> j~i Jj-s i_-JL-l <oc-_Jl l-JL-^I (J^j^j L>w? jv» t 4joU 
y-c^t^ <j iJs- JLa . ^j-jjLLJI oJLa ^> j__jiL_u N ^yJl j 
jj_*«j_jj . jj^s j— jLLo ^« I g o U « » oLiL__>-Nl j*__> 

Jj^__»jj t _$_>> a^l.a.T.»u*>U LjAjjjJ ii jjvo »_— >y 4_jL__>-NI i_-jL_j>- 

jl )»JJL4jjjb ^-«<?jl . ( _ y «....J'» £-;jjj LjjjJ jLS" bl Lj^olJL>t^l 
«j . LjL^-I 1 ol » ,.l j.t-.„ . ^ *j_>- ___>* ^yiJl 4JjL___>-NI 
^jJlp i__->-j 4JL9 UlSCaj c^^aJ . ^^jJuJ oNb- ^ ^Li' 
oLLjjo (Jil j-j oJuJl>JI <LjL__>-NI jl oLJI j»J_>_i_»_<Jl 

<_>_^_> oLJN oJJL».<J| oL^LjJL _^j_>_j jl jjj ^J-LjJb 
4_C-Jj_>ej> JljLJ_»-l jJ* ^JjLjj* 4j (»L5 L» J_> . ^ytJ - £^__jJ__J 

J <j .._> 4JL9 _<J ji>-l <U>-L> jj>j . _£ j->-L) ««LwsljjJl oLJ \a~. o ll jj> 
0->«-; j___-> j-oj Jl__-j IJU . ^JL__jj_a oNL» j^o JJL>__Jl 
oJuJw>Jl aJLa>-NI jl jJ __Jl oNLLjl J_? jli t^JjLjj» 
iJL<aj>-Nl oJl* jl oLJI <jjj_» jj?- __UJu ^ yu J» ^jjj LgJ 

.j . Ljl ,/?->-l oJuJ_>Jl 

__Jjj ^ ^jiu^A 

1914 4__- oJuLi ,_j jJj (^JJI ^jjJujj* _yL--l j <JL>- ojLS" 
. LJLill LjJLJI jj>Jl J}L>- kJuAs- LjlJjJ (»1 j ^ ^jJb _->Sl 
J___jli t -__»- j jJl <Lj jJsjIj-^o^/I jjj> Lj->- oJ-JjJ oJLS L>J__p 
4_JLJl ^j j_>Jl Julj jJi jj _JI j»J j^j Jj^JIjJI __]! 4jJLsU 
jr^J-^ (jr^J^ Jj-^ l_-w II* j i^jSll 
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oLj>L Jl ^ jJu \Juj 1933 iss. -jjjUl 4-~-l JJ (.S^ 1 ' C? ? " -' 1 ^ *•***-**'*■*' ^ 

jjLp- . LJLJl ^ jjj> > _'I JL-L jjjjLJl Iju L-L-p ^jJ y 
l*_~-i (j—yj JLS" j ' J-dj-jL» j ji jjLlijj c-i jJl JJUi LJLJl 
jJS LkjjiU- L5 t J^Jow— > L Li yj> <cj-_-L>- oLs_>L ^Jl 
^JuajjA jo._s«l . j»_*jS'l ^jjJJLo jl jjjjli Ll ^JuajjA sJoLul 
Oji oJLLwl ,_—*_> jjjJl oJl* ^ .,<?>■ ^.i <i_j»_«L>Jl o^I jjo «u^ljjo 

l_** J^-^' jlj^I— M j*-~olj» ^j-JjJu j»-£~- jJsS" 4-J jj C L $ j'> .. xJ l 

^JjLdjjj* j-*-=H jJ ' (i-^-ij-^Lwo jl .-j-j-Jl j-~ oLJLSsJl «' ^U-.;» 
£-r Sj jj ol ^_s_»L-_- jj .,<? >• ^jJ-p oL_si>LjJl -_j*>\__> ^jj* 0j. ; -»-S" 
L~__j~ (__. LjJL Ij .,<? c- jLSj tLudwig Bieberbach ^L^^ 
oJjLj . <LjL_LI «J ^_s_»L__J j»___j_jl ^__jj -t__s_>l j,_j t^j-ojjjJl 
. «iijNl j-t-j" «-jjNI» oLJ>Lij ^jjj (J j^-" ^ij^H *- J 'j--'L_- 

_U__*J ojjj*___J| (--OjjjJl) AjjMI j-P oLmS>LjJI jl J_*- J 
^JjC- *Lj > _'l oL-^L^Jl JU-_»u L-J-j lĕ_l__-_Jl iij-_*Jl jj>OjJl ^J-^ 
Xk*J*i\ £j--J £sj-~- '^y-jJl (^JLLjJl (j-*-**-' jr* ^Lj j-Sl (j jl» 
c_ r __v ^j-C- (^-ijLJl s_jLs_JI (_-« s_JLU JL-i <Uj_J>L-j> -jLgJ 

^LJLp _l_--I) Richard Courant c~Jljj_S' jjL.t_.jj jLo_--~^l 
(j-jj-j-jJl jjiJl -jlJb ^ j rr j«_-*>\jl jLJ^I jj-jJI oL___>LjJl 

^JUj jj . ^JjJbJl Js-L-Jl ^jP -JL Ji jJj-aJ ^ i r --JCwjJl L jjJ 

J_*-_- LLil <c_xJ t ^jvs_»j_jl l_L* ^jj <LL 0j_J>L-_- L*J_-u ^Lj--j 
j»-*l o_>w>i ^jJl Deutsche Mathematik --JLjNl oU_>L Jl 

.olkLJl ^J w>L Jl o*>UJl 
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JL>J jl5 jajA 1940 < i^LJl <lu-Ijj £jJuLjjfc ^^Jl 
oJcJLi jj£j iJwUll 4.-.,,.^ ^JiJ . ^yl jJ^I Jlll>c1J *->LcJl aJ 
iiJs>j ,JL~*I . ijJjj»Jl jj> sLlIc-I LjLJ^/ ^jLJUJI JjjJl 
U5 . ^Lll j» jLJ i*j>L>Jl jjA-s^ Ji^ cjL*jS/I J^-L»» 
iJLJ^/l oL-J>L Jl cj*>L»ti> iwJLC» Jw-I ^ LiLj>l J^-c- 
^ kr." ^Ji JjjjJl ^jIp Jj-^>Jl iij*^ LjjjJ jLSj tUjJJsJl 
( «--~ J . (*-' • ^y.j^rt *LL>*jo <lJLp C-JLS" Lo ^J-C- L^JIjIJ-s^ I 

(*jJJij J\ ^\jL>c^i «b^ A..».J- * J iiJsj ^^JLc- J j-^>JJ ^jjJujJ* 
. tilLU t)U>a J> iJLWl v-^Jl ^JJ* 

jLJ^I jJ^ ^ljJ)/! -ljj**JL 1944 jLS j-JU<» 
,_j^>«i ^ ^.Jj (j^Jj t«J_JLJl <uJi jl i-JLJl tijj-*- (*-$-d-^ 

^..,/?li . <L>JL>Jl ^j» ^yipli (_£^SCJL >L<2j> Aj\ ,_yJaJl ^Jjjjjj* 

Harald cjj-->- jJIjLa <uU ^cSI . ^yLkjJl J^jJJ *>Ujj> j^l 
JJiCu jl tLiLj>l LjJ J^jyi jl5 ^yJl 5JU>Jl j-iL tGeppert 

^JjIj tijj^J-oJl oLLjaJJ ijjL^Jl JL»j»Sll y £j-j <U~iJ 

JL^-i jL ^ <u_^<l Ji _jJl J _J>-T j-iL j j>-j *Lji Ul* o-I _c£L 
jJlj j_aj <uL>-l ,»J ^J-ajj_a jjjJ . Hermann Schmid 
JL^-i jl5 . ^j j^Jl JL>_pI J5 J-J> o^.^> jl jL»c5 
Js- (^JL^- JLJ jl ^jjJujj* ^jlai <L— 'jjJl cj *>L>LJl *-">LJ 

. <UjLxjJ| oJl* ~Jj~* i 

^jiJj t «uJUl UJJJI j»Lb\J \i j* ^JjLjA ^L-I j ...,../i7 
Oj--j>- £-J>j • Ju-c- ^ jl jjj-i—ML J ^*J-j oju»o pJ I jjil 
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JjLJ ^5 yj ^y—jjJl ^rr*^' fj?-* JJ^ i_s* p— J' 

6 j.J*-*S> -CjJU ^\ 1945 4^o| £8 £jJjLjJfc ^3 . Jl AI^- jjj jjfc 

(»1 j>Jl ^yo |*.j>- c^wj! _/>- JJLSLa ^yLj Hannover y jJL* ^j, 

iisjjJl aJLp C. j> j ^jAj o Jlj (ji-J tJ^-Jl ^Lkj^Jl 

J-«-c- M 'L-j— 'L>- -Jj-J-c-l jl -L-^jjJl <Lj~Jl 

^ <jlLLp jJu" .Jj_«JUI ^.j-^Sll ^yiLilll JL>JLJl 

^jJl I g ■-- " " ( j_>L_«Jl j-a \-J jJ* jl ^jJl tCjl jJL_w aJ_J »j _ ^ " 
l_/1j j>- Jjjjj-j _jl *L\jVI oJL* ^yS ^jJjLjj* <L>- jj .i JjjJl 

JL-T. 1946 

. University of North Carolina <L~«jjjdl LN jjlS" cjjjJ 

C_^_^l I I 

ij j-»Jl j j_-JJl J ,_£jLJl cMj ■,- ll ^JLlJ _sJL>-I j-° 
*LJlp IjJw-_>- i-JLJl i__JLJl ^j-^JI ^LLU- jl c^l ll 

jjLc- ^J^I • I— >j>Jl j Jj-* j<-fjJ-C-L«w<J (j-Jt^^l CjIwsLjJI 

Jlj^-Sh JLp Peter Blacckett 0-5"% j^ ^jJi>J)[l *lJS/I 
, $ 1 ^Ll. J NjJL>- I j-l>_j ^-S" *LJl*JL (jl-wjl t j- r «jL^ jl 

jwC- jlaJl (j.r?*; *LJL-Jl o-Lc- Ljj j . . . <UJ>J_xJ I j <L/*_Jl ji— Ml 
«U-^LjJl ^oLJlj ,jjflljl (j^.la" ^jJ-C- jjjj-La j*-$-iL9 l p g.pLo 

^ji *LJ_Jl £j,j ^jjJLi . p-s-^ljJ (jjJl JJl — Jl ^ 
LLi La j-*j • ' — ' j-^J^ j j-*L (JjLoj L (__?. I jJL«-«J oLp ja>-" 
_J cL->_Jl oLJL>-«_; (_j-c-JL. <^jJl j) • ( _ r L.«-jL-Jl 'CJ_>-Jl IJLy» 
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CjUoLS Jl » «,:,.,.< I _j <— ijji» J jL>ijN <LJl_>_« <L_Jlc. J jJb» 
JjlJu>«j j»jk-bjjJj c_jL_>IjJJI JUJ» JjjJ-JI _;J_Jl CjIj JuL_!l 
jl-yj jLCo J—ail -^--^cJj tOlyUail i\iL__Jl jLJl (J*>Usl 

cjLLJ jL>jI L__jI j ciyiLo^l Jj a ,/i ll v aJL?- Sj-i-jJl 

. i j_*Jl jj^j jJj-J il__-V 

iS" jjvJl jlj_o ^ja <_j j>*i\ ajL^J _j _u>Jl CjLJi— p c..la"Jl 
jl c_j^JL I jJUJI jjjJl ^LJuJl c-JI JiJ . JU*Vl ,JLc Jl 
JJiLi^. J_>_) jl <JLCoL _.J-Jl j_j>L_JI j L_*j>LjJl -oLcJl 
jj> jCjJI j _- ' jJ— i^l oli j»I-V>c— il j^j-L-j . <L^L_>_Jl _j j^Jl 

J^_j| jUJj c^L__Jl ^ J__jJl ^JaJjJ oLjJajJl _JJ_ 
j^J—Jl Jp- _j J C^ySjjJl CjNL^J — J LcO jw~JI __J CjLS*>\jJ| 
oj j-L>_Jl jjl../?.-> ll ^j— i jjl jJl j o _Jl J-—JI J_"l— — » ^jj» 

oLJL_p ^L-JI L~-L*j oJL-Jli .jjj___JIj ^LL-Nl j~~>*Z jl 

pjUJl J-—JI J— JJ-*J ■ ' t jr^ [ oL-^jJl p la« < _j __>rJl 

iS" jJi ^ c_5 Lq_jj» . iJU-s-Nl -oLJl J jj- ^L_iVl oJla ^ 
iJLjJs jr-~>»J Lji-U _jL>xj! oJlp _j cJ-_p <, . Pfizer Inc jjj-b 

o-bJ_>- i_yl jj CjL>__wO j^j J-iJ k ,. a , ^j <LjI jjJl Cj jJ>_Jl ojbl 

__* J---JI l-L* ^ o»JLj-t.._4> II cjI jj^I p_*l jj> . LajL__*-N 

CjN LJl £__~-j LoJJ-P ^w^.lall ^tjjjJl ^L_->__J _JLp ojJJUI 

._JJJ_ 



J .*'a\\ 

10 



4jlv^Iu3 jtn-yl 



4_;^tfLijJl ^iL^jJl j.- JuJi->- £jJ 



1980 



____<? jjJI -j^JaJ)) : ^-L-UJl _., ■ -; __U_-j ^LJl jLft_l 

j-» £jJ L4J -_JL___*-)/l ~-_L_Jl j-. £jJ ^J-P- ^-/.1 

^LttJjS" JL_a__-I IJu_p »Nl Iji-Lj? (jjJJl -L*~jIj ciJlj-L«Jl 
JLkjN iJjL--_- (^iljJl ^ji (_$-*> ( _ 5 --<- , j---l ^-dj-l*j Jl . _y Ij-i-e- 
^i5l _$ y..,.«< 4-___>Jl *-L?-l (Jj^I» aJL__»-NI ĕjjiJl J jjuL- 

JJ ^jJuJl Lpu. oJl-L-J (_jJI «jj/^I» cJLS" -_i ; S' ^J-Ji 



^yi -jj_L> L» J » »*...o 11 ^-jjjill <Lj--J _jL_5_jJl j 
L ^jaJ : ___» jjJl i-iLi-S"! t Brain Davies ^-«jj iji^ y. 
Exploring Chaos: Theory and Experiment L-jjL^Jj 



Reading, MA: o 
tPerseus Books 



-JL-L* 



1 j 
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4.5^.2-»- ^jlij jl L*jL>j} ^J oL*.Li Ul cJlS" tAJL^s-^l ĕjjJl 

. oL^LLjl JJJj ^ijj^ cJsL-l (_JI ol ^^JcJl (^yA 4-jLs^>-^/I 

jl JjLJI (^j^JI aUJ^I 5 j^i ,y -b'LJl jIJLp^. jLS" 
ioLJl <LLJL>JJ J ^-ajju ,Jl lS^jj tiiLiJl oL^lJJl ĕ^jJi 

(jjs jjS\J -Ji 5jL<r>-^l LL JJl (_J L>l . 4jj>Jl <JJ^>J i*iljJl 

^ ^ t-j-^' 0, J^* Jj-^l lSJJ^ 11 

j-a j iC~j- pJj *>LL» 4-.-oJL>Jl 4-L.jJaJl (_yi JlJ-g-i . (j-LJJl 
LL> JJl (_J L>l . |»L--»-Vl k jJL* ^-LJT >, a .,<? " ^yJl J_;-;iL>Jl 
ti_jjL>Jl i-i^Lj-L wLL—-J i-jiLJl oL*.Li jli aJLa^-^I 
«jt-^i') «uij o^jjij (^yi y L> (_yA ^jjJl <>jJl o ^i*Jlj 

.^L^-^l J* 

(^yJ^jJl L> JaJ ^•w^lj Edward Lorenz j^jjjJ ->jlj->} ^JJ 
J_a» jljjj».; ^jj* j »LjJl («-^rjj L-> LJLp S^-J^L^wa 1963 L— . « 
«_r» J-ijW tr» *-iljJJl SJ»-i^-\ iijJj oJ^J 

4-ws>L Jl oLJ-o-Jl jl .L>L$Jl jJ-jjjJ JaJsJ cJU . «?(J-.LJkj 
jJi tLJj^l cj^LJI eL>J L— >>L*_>Jl L^L»J j j-S\j 4jj-J>jJI 
-lib^ Jl LJj^l o^UJl 4W.....H olitAJ-^l 

eL>J L— >.L-->Jl eJL* jl JJjjjJ JbsJLC-l . Ijl jj> LajI_J\Jj L>Lj 

.'%><i~j> Jlj^. ^U-Nl J*>J -UjlJI 4k,,..1l olit>LJ»-Nl 
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«Jl* ^^jjiJl i> ^iaj jJjj» J-J-M . ioL^Jl i>»___L 4-Jjl iJL- J5 
. 4^_i_>- 9 4jL<_P 4__JL_S' «4_il jiil _yl» ^JJ _jjl 5 ^SCill 

oJ_- (j--° ^J-^T" J- _S"*-' -C ' CjLjI J_>-j_i N 4jI J_j 

~-j-j»j <_L__>J 4j>__ olj i-_si>Lj j ^--j iSLUh J->-jj ^j t ~c___Jl j 
^jjj jJuaJl _j->oj J tNl _-~J (_jjL»j| ^j+oj 4JI . -jjLJI oJl* Jju 
jLs JJJiS" . JNl j\ (jJsLJJl jj>-jJ U5 4_J_Jl 4^___Jlj 4_>_J_I 
ol j_j<-» (idj^ 3 (jr*^*" -.JJ-Jl ,^Jl iJL__>-Nl -oL_Jl 

. 4j_j_>Jl 4j*__i» JyC' ,_<JL_jI ^j^Oj ^J-P 4__jj Lj-jI t^jjjl 

4_jL__?-NI oUoj-^oJl jl -LLe-Nl (_Jl 4__jL-Jl (^jL^J (____Ls 

. 4_>»I>J| ^yi iLibJJ j»\ j jSsj Ji jUj^AJ 

_j-lj)-JI <L__ j__a j ^__> j&JI 4j j_a_ 

^jji- i>o_Jl ^LijSll jl ___>-">_- j-» ^^jjJI 4j_Jaj ___>__; 

-r ./?~l Jij . LjI jJLp _>-_ jj_> ^la»" jl ^jSCoj 4__va 4___>- <_oL>v> 

oN-L-o j_—L oL-j?L_JI «-LJLp ^jjj ^ j^_>_- ___«Ls L>J_j- I Jla 
^-s c - > _ j JJjJ . I_JL_ ^jLJI "jj I jj»Lis ij j_-°j t 4 W . . .. 1 
^JL3__*__ t L« LoJj Sj _J>LtJl _I_L_«JI -e__J <*Jt.S ( «l_-LJI J - ll 
oL-j?L_J| pJLc- JjL->- .'\j>- jiJ-*j t y>A ^Jj --I ^jk^N 4_JU 
j ^JLJl 4_)Ij_; __s Henri Poincare ^jLisJljj (_£ _____ (_---J j-LJl 
^jp toN-U-Jl ^jj» JjJjJJ iywJl oLc-jj^>«jJI + v s ^____Jl 
J->-j . LjLj j>LijSll -JLgJ 4-Jl j :.oJl --IjjSll J_jJ_>_J (J-jjJ" 

4_Sjj t 4_jLJl ^ J->» jJl sJl* 0 j-_-Jl ^iLkJl ^yjju C?J->vjljJ 
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ij^Jij olji) . i __JJ ^SL-Jl sJL* JJcl-j >— iL5 k- J 
_<jLj --^j ^L-LiL L_«-i IjI . dJLl_> (_^jLS\jIjj ^j^ij ^jj> (__-* jjsJI 
ijlJu ^ _JI (jjj __Lp ^^Jl JaLLJl jJuJ i^jLSnJIjj 1»L_J 
IJlo _-SsJ . LJ L _J-«-'> Jjj » j^r" 'J- 4 -»-- 0 J-*-**' jt^ Lr* -r*^' 
jj . ^jLJI j^*jJI J3L4JI jJLp jL-jl -.« --j-^jJL ^ij^jJl 

jl t iL jljJL-J 4_t>_^L"-.,.i-i Jg j la >- oJuS- (j_P ĕjL_P LL__>-I j j_S\J 
LgJ j__>_j _-5l jj jl t _-5l jj jl AjJgl ll Js jjkjJl ^j-o ip j-«->-J> 

Ja j__>- 



. <u__s: 



L_Sl j_JLp J-Lo L> £__«_>- jl (__-ajjjJI iLjJaj j j_^aLw« ^jIaj 
(Jj^Ja _-C- («iljJl £-rJ-**' c 4 ,.S . S>J| ĕL>Jl (_J CjLw-LJ ^yi 
^ L^L-UjJ _-£•_. (__Jlj i.L r oS^J\ oNiL-_Jl ^y. i_sj^_>_- 
JLtJl J^.- __U .(^LJl tijLCljj <fjj> ^jUJI 
LrH ~° iyj^ <3j^ J j- 3- k - J ^L_j ^j-jsLwJI f-Nj-* __-aj«j j__^" 
. (__jLJl _5jLSsJIjj ___-j (_J Laj_w>jj ijL_JNl __JJ oLSj 

oNjL-a ___J __J j-J^J t oLLJl oJlJ oJ_^_jj 0 jJkUi Jj->-J IjP-l 
. 4___-j yfcl jJaJl w_L1j £jj C-iac-l 4_^__>- o-J j« 

«LjJaJ J ■ - 1^»: __9 <___-L_-l __<_«. JaJsJ e_aJLJl frLJl O j-_J» 
L_>-!)\, I ^L-Li) _JL_A J_>-j_; N -I t j->_Jl IJLa (__1_C- (___-_■ j-Jl 

jji £>LJl JIj (j_j.j oLLJl __U j^\ (^LJl Jl (j_j _JI jJl 

j___»__- _jl 4JjL__a _SjL_Jl (__Lp (^j-^-r! t-_J^-L--« «us- j-«->_» 

IJLa jJaJl ^-'--'-i jl .,^"1 . ^tJLJl 4_>wa (j-o J-lLJJ (^-^LJl 

^L-iSll jjSsj" L. 'ULJ i.l^l^-y\ o^U_>-Jl (__s LJ__>JJ Lj> 
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■* <- 

j jS\j L UIp 1 I g ,,»?«j jj^» <L ji jl oj j>mJI (j^JJ i^jLiio jJ-J (_yJl 

. ^ jJl IJLJ OjjJs iJLo^-l ol jjL Cv?>J IjI LLj <uJbk* 
jl Jj i<lLjP AjIOj ^J ^LLSwJI bJla j j-"j-J JjLS ^_a...t.'5l 

L>-t>L<9 jLl>-I)> Jjl -JLtiSl jA j j—j^j oljLsJl j^Jkpl ^ 
t4j«ijJuJlj ĕJL*LLjl ^. ; .«Jl ^-j ijjLiJl J^L>- . «JiljJl 

. (Jiljjl <L>-*>L<i> jLli»-^ <LJL<a>-l «uLjJs ^Lil j j—j^J ^llaT.^I 

<L>-t>L<J ^jj" chi <_$LiJ jLl>-I» ^L^j-NI ujLJ-I ^^*— J-J 
IJL* £jJjj <■ ?<_;LiJ ^LjJl i_ijj>Jl . «jiljjl 

iijj>«^Jl AJLojjjj (j-a ipj*^» (_yJl ,_y*^>j (^jjL^j-NI jLi^-Nl 

JJJ jLi jOljJl (_Jj • (^LU <Lfi- JJkJ>wJ l g ,/? ./? >- Ji jLS" (^Jl 

t<UU jJJsl dJJJ t^Ltu ^j^ Ji. jLS" (^L^-NI jLJ-Nl 

(^jJLJL L$Ji 'j-~J ^jj^jL-; LjUaj-l Lvl Ljj . «£-jjJ ,_$Uj» 

<l->-^La! ^j jJ (_$Uj jLl?-I jl jj— i j~> c — Jl . (_jJLi>-l ^j jj 
t «tj. «.«.".>.. «Jl oLLJl ^jS- jJiJl ^ja^j t <l>Ll« jj J jil jJl 
iLjLa^NI cJlJ ^JLj^NI ^jjJl JjJl>- LJJbj 

jjc^ JLa .jUj-i j_C! 1$ ,„«; JjU>Ji "^j^s^ ,.ijl>^Ij 

cL_J <_$JJlj iJiljJl <L>-*>LJ (^jjwjJl <_$Uj jLi>-N Jj>-Ij 
jJL*J| j . «degrees of freedom <L>j_>Jl oL>-jj» jLLJ 
j\ ijjwj~; (jL-^ j-Li <lJ JJLJl (_$JJlj 1922 <L~* jjUJI 
OjU» -Up jJcjJI <u-S 57 1 jjx_»J Ua>-I Ji j jLj^j jl j-L* 
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. <Uj j-laJ ^Jw 5 IJL^-lj Ua_>- 4_>L$\jjI ^ „. ^ . k> • H 

j^p\±s- ^ L-LJ Jil jjJl 5_w>-*>L«2J j j—j^-; jLrJ*-1 JL-aJ 
jLjJ>-I» ,/> : «Jl IJla ^ ... ,j .^_ju»JI ^U^NI JJb^Jl 
significance aJNjJI jLJ>-l>> jl . «hypothesis testing k~J> 
j-wws^Lj ^j-^-i j-»J (*-;-LiJ JJu>«JJ ^.o->j <. «testing 
Jl?-Ij <__Jii jJ oULJI |»lJUk^-lj iJpLL>JJ jl ^...JL^ 

jJ^Jl Juiinj <L>-jjJ jLljNI ^-Jj *_■•<* j-Jl jLS-l jj . L 
i__;_j—> L5j tjt-_j-J jij^Jl -^=>-jJl ^Laj-Nl ^fJl *jl pLJLJI 
. U Jjl ■>.; aJL^ ji AjU . iiL>-N J j./?3 

ujLiJI ^ji /jj&JI jjjj SaxuJI jliab jli 131 L Aj jaj 

ojili oJ.....Jl c-JL? lil L j-~>tJ jl -bjj LJl L_J> j^il jJ 
4.JI c_jL__J>1 ^JJl ,__;L_Jl jL>«jJ j-;-; (j jJJ' »JLJli51 |__J-c- 

|»JL«j . t_-Jb>Jl _Jl (jjLJl <ui twJwsl (__;JJl _J"-Nl _j_jj . *_-_Jb»Jl 

ii^Jl>J| aJI ^i y J>\ ,__;Li L_*jl?-I jl L&^-inJj ^j-JL^-ii L_J 
<li jjC_ijj L__ijJjJ . (__;LJl aJI <jLyJ>\ i__LL>- ^J-Mlj 
50:50 ■w.y LjjjJ jlS" il ajL-NI j^>J L_JLC.L J15 . (jyJl 
. <t-jij ^jJl _y _jij^-l O^^"** U-^ (*-* • '^>y^-^\ ijL>-t>U 
oJLS' lil . ,__; jJ>-l o Aj>^j>r ./> \\ «LL-Nl <li jj«-» jj-o jiLjJj 

<l^_^_*__H AjL-^AJ LgJU-» y jU t J^i-Jl ^JjC L_JjL>-I ^ -UJ>J 

Li_l c.^C^J j j^^^LJJl jy> LJLj L-jj L_J LoJls .4:1 .,^7* 

i^jy jjisJj iA^^saJI AjL-NI Ai yu 
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j^^jj ^j^LsJl ^lj jl ^y» Jj j-Jl L$J ^JLii .8:1 ^«jicJl 
4-i ^*J_JLi J_>- ^jl J_j— j ^J-»- . LJb isiLj^waJl i;U-^/l ii jjvo ^ 
_SJ->-l oUai>-l L$Jl Lj> j_il jJ . (J j-Jl j-_-*J ^yic- sjjli L_Jl 
4_i jj^i ol_ai»-l (_$Jjl £jjJI I-*-* 01 LJlA L_°« j~il jJj io! j_Jl 
ol j_«Jl J-S" ^ c-ol_Mf I L-j__-> j-.^-.IjJIj ^_jI jJI £j jJl jLS" 
jl ?(j j-Jl jor*-' cs^" °J-^ <J J-~' -JLCoL Ja . iiLJl 

Lr" 5 — ^ J 1 ^JJ jrij-^J _r" i/* ol_ai>-1 L$Jl 

>_^--_>__ ,_yL__>-l »1 y>-l jj* JJ^jJl jl w> jjiJl jL_>-l jl 
"L_../> j__Jl 4_»}L_ ^^i»! j_JI (__Lp . 4JjlaL__o c-__J Lo o*. I « :.>-! 
LoJllp 4L_Jl_. j_ji 4L-_> jjjJl jl LaJL-j ^j-"--» • LajL_J>-I _l j_JI 
jl ja ajjLJI jjj>^I J_>-l jjj . ajLw> -JlaUlJI oNLc?-! j jSnJ 

-JUJl 4-*_i>ji ■ 4__^>j_jl _-__> ji «J-^wjJ LjjJj 4__^>j_J| jL__>-I 
Jj-Aj LJ ^*— J • JaJL» j__w__*__LJ L>Jj aJU-Jl jl 4j*jL_JI 

a-JLp 4__>-L-_<Jl cj^I o I i_rj_ c-JLS' jJj (_-_>- 4. r .^> j_Jl 

Jjl*- 

«-LJI iijL- £-_>Ijjj __9 <»La jl tJJ*y_ k*AS jLo.«.t.,J _jj 

J_>J 4.a>-..^> C-JLS' oNL»_>-Nl jl (_J_~J t OjiCJl oljjJaJ 

L^Ij_>__J jSnjjI l_l cjI_ (_JLJL oLLJl £_-*-_ j . ^-aijJl 
LJjJjuo jLS* L-S" "LJlSnJI cJu.--_.-I j_5J . ^y-a. Jl ^jJjJI J 
.*_i>L-j JSsj __*j . jj-p ^LJl j j-Jl 4j_Lj_j ij_j-L>"Nl iiJJl (_y 
"_JJUl Jjj»-a_,j . Lo lj__l c-_>«_s_» jl jl c-J_ oLLw_>Jl jl 
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t _J»-T _-->«-» «L-LSsJ ~j--_>l t jjj~L*J\ o j-SJl AjJ-JL>tJVI 

o%JU_Jl cJljL _-£J 

_y_-J iJiJl ^ j_>___j- LjJUas-^l 

«JL* jJW? IJJ . ĕj-.-Ji-Jl W j-Jl _Ls*-l (j-* L^L_>- 

* ' ' 

oli iJi>Jl p-j-Jj . I_J_»_4 L-jiLj NjJjji LJLSJJ oli _jJ_>Jl 
J^jJl jLu>-l j__u*o~_. JJL^Jl oj^>j _-.JlJl 

. aJLOJ vijJbJl _JjvJI _Jl -_> jil _Jj»_>j _^La_->l 

O . j-__l j itl tfl Jl rtt"llill 

JNjJI jL_>-1 __JL-I jJ_jv» jJjia-J j-^i . I.j ("LS 

-_>j-__JL _jjl ;JL__»-Vl J\ jLilj .^jJl UL___J 

. Lg-Jjli jl ULju. ^ dLi 4jjJ J .«_--- » 5JVjJL 
^Lij> i- j£* --.UjNi JLLJ iJL_>->l (r JL- v _l ^li-» jl 
ULa ~_w? JJii Li>L cjj^bjl L5j . __ _ -^l j-»___l La-- 

|»l__»___.l J __Lj>LjJl t-LJLc- j-P Jjj _,j> JiCJ t__l__Jl 

oJLa -^Ij_«__-I «Li-S' j-!Li _jL-j V . ^LjI I ___JL^/I 
jl ^-Lj _yJl — - ' - <-»-;- ^jjs- JjJL>_JLj -Jj jJj n_jljL_>-*yi 
lil L-_ j-J olJ— ->-*)Lj ^-^--j -jiLJ *»J--j Jj i Jljj __/___ i 
jl J\ tiL.,^1 Jb-I ^ jLI .V fl Jl_ ij>_jJl cJlS" 
i_J1 _y j_>-Ij 5j_J jl» : -wijlj OtOl Jil _-< 
Oj-L-ij t Ju__> j-j- j» (LwsLjj i_jj_-_>_JI jL_s-Vl 4-_L_>-p 

. «<_w>1 j iN. I- -^LJl __j (ijJl 
jjS\j _-< J -J_>-< t_ajjj_ _-9 jJLs <Jj J-j^ jj L _-j jil ol 
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OjJu<5 <JLJL> ^ 1922 <U- ijj U5 <_jj _,JaJl JS ^ ■IW j |j 
Proceedings of the 4.,.,,.tr. II ti»U«jSfl oLJUi iL>«_, 

<UUJl ^UljNI J jL>J . Society for Psychical Research 
J <>.*.'■. . illjj^l sJj>- syrj ^y^y <^^«J-»Jl i^UU*jM (JjjJa 
I j^LJ ,wl j JjCIj <UUaj>-^1 «IN jJl jU>-l j j^-UJl j ji^Ul 
oU>J ^^j ^jUJI ol <U<°> jUis-^l ĕJLo«j p_^j>ijU jl 
* j-J k_jli5Jl ^yuu <ULL> j-iU ^jJu . UMj-IaJI ^UUp^/I 
:JjiJ cJlj>- JiUj iJ^jJl jU>-l ^lJjic—l 



UIjj ^ oj>«-JI pUI «LS^/jJI oljU>-l ijjj+ĕ ^ii* 
1 "i.Uj ^j^SCjj . <u>- jJ j-j ^_UUL <u>Jl oLjISsJI 
W>U N ^l t^jLUJl ^jIjj»JL jUU^I ^ LjUI 
LgJiCJ LgJl .1:^1 JjUJ j\ i. U'-ilj j j jJ <_jU->L LgJ 

. U ^ U . . ., (jLlaJ ^j-P <_>-jL>- 0*jj Uv>-I 3Jlp ^j-a (^dj-* 
L,, » ./?ll <j-« jLS Ijl kJIJJJ L» SJjkULa jUpl jj^UjJ 

£jJJ (_JLJi>JI . ,...._<Jl uLJ> tLp-l j j>«-_~I Ij_>- 

il^j oli ^-Ull jUpI ^UJl jj> . <up oj>-J ^JJl 
ijj^ Lfijjj>- "u<s ji «L>-jjJ ^jyS U»j>t>- jl_" li| 

<L>-jj oJl* jl • <U jLx_<> ^jj^-JLp Jjj 3 jji jj? JjjJ ^/ 

N j i,jU>Jl _jL___UJJ <u_*>L> U_5_ UsLupI «li^j 
jU>-| jj . <L jSyi ^jjjJLc- JS" 3 £Uj>_j jl IJla 

i^sL» (,<JU*I ULt- i_->«j Ut- JaJii Oj-j>«j 5J*jf jJl 
.<ujjj<j> ^_i- oNNjJI ^jU LjJ j jS_ ^Jl (_jjUdl 
^jo- ^/1 iLj^J L> 3 ybLU oLjI pLc-jl aJLc- ^>Cj ^/ j 
e-Uaj&l ^jjs- Ljj_J J .t, a" L* Ij jL (. UjU p ,« ,/}' J-j>«j 



^LiJl s\y> 152 



S_j___Jl o^jJl -JLJ jLi LUj . <u"__ oli ~JL_ 
^i _«__-__ ,_-<L_ Lg_»-I S_L_1 ...^ i_r-^-5 

. 4_J__o Ol>_'l jL__il 

J-_j1j L> lj_L . . . <Ljj»_Jl _Ll>cj» j~j_JI J-j-^LJi 

j__J ^l__>___l jr^w ^i IJl* jr-SC . «iJN- IgJ -JU *U_p1 ^i 
t j..,t..,.1 i^UL aJNjJI oljL_>-l <U>_»I j^-aj - .aJNjJI oljU»-*. 

^j-* 1 _—*! — ■ i-L$J ^-Jl i^L— _Jl __>jL»_Jl ol jJai- j jt./i» __a 

<*Jl j-_J oUyl 5*-l i J">A>- jj> _;jU_1 jj__j . 4^j_o J jJl>- jL?T 
.oNUi>-l Jb-lj Jl Jj-^jJJ iT_jJl jL_i_l ^Jiiw- 

(OtOl jj> Jil jjS_ L> Ulp) \x>- IjJ^a _-> . i_J cJ-T liU 

Ulp) 0j~_" _-> _ 4_J CJIS" \i\ L-l j . 4_>__j>l j <_»«-_JI jl ^j-^i 

*_ jl- _jl ^JLJI jJw» g~^~> (0i20 j» j-51 j jSs L- 

U ; L u . <L_J c-JLS" lilj . oJL>_L>_J <L>j_»_j' _r-^-i 
J___il ĕ jisi *U_pN <LL__«Jl <Lj_>_Jl £jj L~j__j _AiL_> 

_jip _-_*cj _Ul iijjJ-Jl ^i L__s1j j--i ,j_NJ U IJJ . <L>__Jl 

L» j . a^Lcl _Lil Lo *L____L _-> _ <L_J -l L -N L^pLjI *LJ_Jl 

. o j_P ^jP _5~ >=i -— ' j-—> —J L*wMj jJ-j 

jjjLJI Jw-Jl _i i!N jJI jL_»-l j>_ j-ii sU»jl _-__>_- _ jj_ _ - 

i_J jj) ^JlP _-Lp OjIj__>[ t A_»x__>l jJl j— — — 8 *U_J>-I J_>-l jr^J ■ j- >*' 
_J-«-~J Lo __j j--i _>">LJ_>_) £J_Ji . J__> 4j>e_ M _JL j-~>- J-Jl J j_^ 

_;j j~*- jjnJ 1928 4__> _JI 4j»__Jj ji-l J j___J 4_>w_Jlj j~>-__JL 
. j-J!>- j L_<_>- J--JI jj> ^JUl j Jerzy Neyman jUJ 



153 J*I>JI 



o_Lo __i ^j-jjLr-o.oJl i-JJaJl J-_>-l jLawJ (_£jj_~r JL5 
-Js j>> __j _-Jj < -'l «LJL-Jl i— >jj>Jl o-JjJl Ljjp ioLs_>LjJl 
_ij_SjL5 4_*_-L>- _--jij L__-jj _Jl J-*-J -LjjjjI <jj-_- 
-J___i_jb_J -_Jl_>_jo -___... j_- _--*j tUniversity of Kharkov 
_jj lg_-jj _Jl ^JlJi^l L*-»L Jl jIp __Lp Ju_pI . ^w>L Jl 
o*>L>_Jl JjAi- ol___>L Jl -_L _jj L_>-L L$Jp __oj i-ij^jLS" 

__9 _w.jj-___Jl -juL_ , _'l -JJ > _JJjj i4_jjJ ĕjij__jl 

JJ JJ . _j jj>Jl > <L_Jjj J j-*_i 4__Li jl JL-jj t *i jJ_Jl 

j jaJI iJJp <*— »jJj LJ LjjLLo L_*L-I Lv?Lj LJL*j jL-J _y-JJ 
. _^jJ_Jl j jjaJl oL__>Lj <u__ _JsJ j»J (j**-' ' (_-"— Jl 

ji LJ ojJ_>_- J LwJ ĕjijwJl o;A_>_JI oNliLo oJL5 
AjjJjJl ^jlJ-Jl _i Las-Nj n_jj5'jL5' 5jvoL>- <L_C- _i oJ_-j 
(_$ jjjo _-_-JjjjJl oNLLo __o -J__J__- i-iJ___> J->-j . iJ_>-Jl 
t (1941 _ 1875) . J LUI JULl .Henri Lebesgue ^......J 

j jJaJl AjIJj __9 OjJ_>JI __s_>LjJl JJb>_Jl oL__L_-l __o j^J-nJ' 
oLs_>Lj *LJp . oe-lj—Jl Ow> OjLS" AjL>_I (J-nJj tjjJj— _Jl 

L* j^P j _jjL_JJ _-U_j i_L-LS_JJ <— jjaj j»_JiJj i-_->.^'j jjJ— >-N 

L>-j__> j ji5l ~r--J ^Ja-oJl (JLJl IJl^J w>L Jl o_L___f_'l y 
Jj tU_-Vl ^,.J JLpI o.IjS jNl Jb-1 V .L_t>L-j 

. -JjJ_>J| oljlJL_>Nl JjjJs __e ojl5_l J5 -JJaJl _J-L> 
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6jj~>r \ oNLiJ iJU^I £~Jl JU-I dLU, N 

Jpj^. jl ^LkL»l (^JJlj tl-_J«-Ly> ^ j^SJl _JLp (_$jJl tjUJ 

JjiJ . (<J <L_~JL) ĕJjJj>Jl oliLll^Nl oJl* <LjaP (_$JL<> <_£ _^jj 

J ^jj—Jj i o Jlp oljuJ ^Jlc-NI iSjj^r J^ 9 * ^»_ .. J ^-w"l 
^Ji oL_£?L Jl e-LJuJ _-»Jj» ^ 4j ^-».t.>«j jl oL«j*>LJI ijLjjJ 
LJ <,i_jjNI a../?.5'._j Jai <_$ j~* jl jUJ ^^_Jl . L~J^3 

jLj JljLj o ^jji <J jbl ^J tiJa-^o oLjLSL; <*i jAj ^S- jj 

. Jio 

ioL__>JI ^ L*>jj J jLS" L>_)jj t J t>, \ .,n > jLo...i (_$jL 

JSsj ^jJ j toJLj<i*>L \ aJaJ _-oS/l <LLc- ^ LoJb ( _ y a. r .J 

jLw JLS" Ij—sj* . j^_jL«- j<Js jLjb>J p _ 1» *>— ^j j t <»LkX*l 

\~*->j5 jLS" JjjJ . «UjLCjJI <U»-jjj <C, . W ; JiCJl 4ij-*J tjw-jjl 

<uljj ^j» jLS" JLaJ • jj j-* j 'L>_ v _i J-^-J (_/"Ull J^Lo L»L_?-j 
—jjLLi La.Jl tjvJ>t_>Jl j-Jw j *>L_Jl>- t<uJoLi Ljllc- oLlJLJI 
jl t^jjji»*^ ^oJLwj LjLLC jljlij Jl eLup ^JlJ . (_/i_jl (J-oJ^ 0 
j ^3 JSJ ^.^^tJl <L«LjJfel I .la- <> tojl_»- oLlSljwo Ji*-Jj 

. jLS" L^ji 

JJLLj jl ^jj> <lL^_» oIjl** ajIju jL-o {£jj~2? jr-Uj 

^j-Nj _J . <Lw>~jjJlJ| jwjIj <U<j>L>- aJLS <LLw* (__i (_g.C>a I., J 

^pjJ ^JjLSJI JLJI JIjUI J*>UwNl <Cj_JL>- «LjJjJI *J jjJl c$jJ 
. 5jjL oLj>L Jl *LJLp > s^Uj c-JLSj t<Lo«^L>Jl oL«wiVl 

i-i yJ (^jSo^Ja j-Jl jjJ j~*«-« 1928 <L— i ,/> ^j-AS 
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jl . U_g_j^jlj Eileen (jJLI <c->-j jj j j-_ _-_-> . jj*jl ,___U 

■ « ■/! II j^w» aJI J_j i 4.,...a.i jj__ j-j jjl JJ* jj-Uj^J jjAjl 

j_i __; JJl cj jJl . I o _.:_.,>? >_<-_> ^_^jL_j> j. :../?>■__ i j_>- j 

. L«wM j_ji j N j_>_>- ol j_5 i ljU_.,., » j Ijjli i_j*j!I jj_-j_j 4_i 

_ * 

4j"NLL j ___j t5JvjJ_»Jl jLSoM! LiJ_j> jj_-j_j JjL_: jis" joJ 
<u_j_» jjisJ Ji a^Lj oL j -L « .»j L_jb 

^ljj <3 JLSl JvjJ__ jLS' JJii j j--j_j jj-»jl Lol . c-UaJ»-^! ^j-ijo 

. oLU_>Jl J_T ( jLs_ , L_j 

o j-»_l__« jU_j iSjjt^J jj-" j-j L)j*jI _j~j iilJL_Jl c..l k 
o_ jjj . 1933 1928 ^y, JjU. Jl J_LJ Jj_ J* j_=. 

4_>t__> j_a l^L_>*yi |» jJLJl ^ «_ - -J <L_1j i_Jj J-jL» Jl oJjk 
jl oJjJ_>- jLSsil £W-> » J-1 ... « ll jl j-*U-4 j*>L\p ^jU-lJ --4-5' 

_s* ^j-^ drr*" < -«-J'lj-Jl Jj-"^ '^J* _s^?- J ' 

. _>_>'- 1 _LoL 

ipljj j _ \i~ U__j t jU-J <L«-ii L> ^L-i ^Jlc- JL__>-L o»l j_il 

4j<-Ja ^_> jj 4.w ./jll Jjl__jl (Jj_>__ LJLu_ jI_N_)*j/I j jUJ 
-Ijl j» J-J j — jLw JjL-j oe-l ji ^j-*! • 4jj« •/>>\ o_L- 
. 4_jjLj Oj>>Lvo L_J jS j <L-_>L Jl oLcj^I AjcJs j*-fJ-4_ jl 

j5Jc_Ji ? jU_J _J_c. j _•_-_-_-> L___i> jp iJL_- Jjl ^__~ U 

. jj_- J_) J jL o jScl.1 ^ JJl jil jJl S-^^U-J ^LU jL_>-l 

j»J*>L" oJukLi-Jl oLUJl cJLS' lil U jU_>-\ e jj.j--J (»li -UJ 

£y>y L_>L-~> J (jr*-* J^-*"' -L^-jJ 'l5 J-Jl ^jj-" 

UJ j^_>- N j JJI ^ j__SJl JJl^JJ jij-j . jil jJl U>-*>U-J 
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JL>-jj -Jl j j^J . oLUJl (__« yts*^ (__Lp jUi>- > _'l J^.la:! 

i_A f- i| t oljLS-Nl sJL* y^i jU_- > _'l -Jvail jjp (j-LJL- 

^y* j£> .jLS-^l II* jli» L-LS" i_5lj_Ip oljL^I JL-I JJ->-Jl 
! jUJ j-?- (_yU (_JLJl Jlj— Jl (j j-« j^ L)jjxjI 

(_-Le- (jil jJl 4_->-*>UaJ ^-JjJ i_$L-J jLl?-I C-j-i lil 

,_y* ^jStJI J lilj l L> «..lall -^jj-Jl Jh^° oLLJl ^yo AS-y^Jt 

oLUJl jl Ji jjv«J JJl (_yA Ui . U_i -JN _> ^l _ r i-__J 

^l Uij-oJ jl «yLo (_yliiC_»_; «-jLS" ?(_-< ■ ■ la ll ^jjjl jvJ*>\J 

j»_-j ^J <jjl jJl 4_w>-*>L-iJ ^-^-T IjUuJ jl ^jj-j i_sUJ jU-?~^ 
(_J ^«_w_i i_j-i*_i JJN-- ^U-J -JLSC-L (^jSsj J t_b«j -iU_SI 

?oULJl ^ <uj*>J (_y«..Ja,H ^jjJl (j^aiji 

oLo-sLjJI (_ji jLa-u Ia_u 

J--U L*_l«j Ij_jI j t j— jl j (_Jl ■*_«-- Jlj-Jl IJL* jL_J JL-I 

j-i-j ^ j $ i o i i—jL-JI dj^jyij jLw (__« JS j-f-->l • JjL^jJI 
c~*Jl -__U^T_L_,Li .-JL-u-Nl JlJl (_J_fr ^y^-Jlj t^L-_Jl 
. JiljJl ^*^ jL-i-N --^UaJl -JUi^Nl JUl Jl JiJL 
cJLS . CjL»_jVI a-L* ^jLJ LLs> j -J y-J-Jl J jVl ^-4-.»-; J_«_t 
^lj tl_*lj_L^I ^yJl ij't>LJl U_C__^*>L<Jl CjU_j^I ^^^l 
-JUJl JJ>~j jUJ j^J\ . LjUSL 5JN Jl jLi-l ^jl jj> oJi 
i Jlj-Jl dJJi ,_J JaJl I ^;. : L- *U*I U-U^l U^Lp Ji\ 
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^s-j Us_>L>jJl ^Uo^l LoL* Ijji ^iNl Ja__Jl ^_.>«.L) 

I» jJL-Jl i_->L_> ^jaoj ^J-c- >_■ i» ,/»\ . (JJLIJlI j_£jL«JI j^_u__ L)j_»_*_> 

^ L«J_o , g ^ « > JL>_jj . ji g--Jl 4 l g O^LLo 4jL_) 4__i>L)jJl 
Lg-J ^ . /i) 4_J>_>- I p..^ cj%,/?alL ^JuJl jj^ Jl Jl *j>JJl 

jLSsil |vJ-LiJ j-jjjj-tjl j/i « i £j \l~ L«J__i . U-uU'.'! o j_>_iJl 

J-/aJ j^-Ajlisil jjJaJ ^«-Jj LgJ^Aj- ^jLill ^_la:..._ ilsU_j oJJL»_o 
Lo o_-->-lj_o J_LP £-j"L_J| 4oli«i 10-J_wj_<jl ^r.j.yJl ^Jl 

ooljS £_»_<Jl t^jJl IJ-J ^Llo jU_J <_£ jj^T . 4jJ_«j 

ojWL-_-j jjj»jJI ^JLojcl^^j tjLSo^l JjLjjl^I U^LLLJ <uL>-jl 
<L-»-jjJ ^UJjj oj^-^^jl «_>_jU JjLjj^iI j_$jLSJI ^Ja^oj titlJw- 

^-_-- sJ-oJ c-Lo-p c.._.>- -—>L>_j}U jJjLL; jjs jjo J $ « :_ 

. -_*_C__Vj jjj <U_oL>- ^yS ^LLoJI (_5 j'..>Jl jj<jj\<jl t Al_v ^jj jJLpJ 
^jS o__Jj_o C jl • ■/> •>__» 0 j-tjj 

--j^UaJl ^o ^Ua-aJ (Jj-_-»Jl ^Ua_>-)l1 C_>_Jl JL>wo 

l_i j_i ^J 015" . ^jJl _UJj 0j. (g 1? 0 j_^L>_0 ^jjjjj t j<_J_-O_»_0J 

^ 15jL__o c-Jj ^-Jl c__>- tfrU-->-Nl -JLp «^UJip ^j/jw; *L-J 
«^NjA j-j jj> jU_J j j~*- jLS" . LLJ II oJl* <_-j_J il_u-Nl 

^Jk-ij jl jljl . ^^U- ^jLW A_jJ_»J jjisj jl wULWj l ^jjjpjLoJI 

<»Li <u j-jj-jJ I jJajj . oJJLu j__-_9UJI j_» <_L_* <» jjjj oJ_«jj <*_->_> 
^-S j-ijjj»_<Jlj ^ljJlil j-_JUa_>-NL; JUajNL SjJ-Jl 

j.Uc-1 . _j__J^UJl <-_j* J^UjJ New England JJ*>UJI jJ -JLk-o 
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JLJ . «uj-LSJ jljl <_£ jJl C->«Jl «Lk^J jL-J L) J—jl 

. 1939 <Lw- <LS\JLi Dl J J *>L>_p <lJ JL-U tUjlj Ij jJsu jLS" 

«c— ^ ULL c-v5' L-Lp oLi^l il o>Jl l-l* J ^pI ojS' jj 
^jjjJl ^jj» Iju-L>- Lp jJ o->Jl JjLJ . ^jJL-^ol jJj i^-><Jl 
<LjL-Jl oL«_jjjjJl» oL-»—l ^JJlj c 4JLJL:jS*L jL»_-J <»Li 
o_>Jl ^ L>- j JaJl 4JL.-JI IjlJ . «contagious distributions 
^Jj^/I <» jii . «L _Jl ol ^JL>Jl oli_J j^j <j>\^> aJjL-^j 
LaJ_-jj » L$_-_u_j ^aJ ,J J-i>Jl ^ J j^JL J-«l>Jl 
aj^J j-a «O-p -L>-jJ (J • L«_LJl oJj £jL>- LtLJj oUjJl 
^ ij>-jjl olijJl _-J_J ^JLkJ^-Nl ^jjJl ja Li . J-oJl 

oJj 

L^sLiuil -J jJ . aJLJI dJLL Jjj» LjLJl oL-jjjJl *-j-iJ 

j^LJl <C_>«j ^ji SJpLJI owilj oNjLJI j_« «LLJo ^y» 
l$jliU LS cLycJ»j Lw^lj JLL-iNl IJL» jjio .1939 

. Ljjv» J-oLJJ <_£ yA LL _L>-jj N «bl jL»_J Oj>o o*-I ji -Uj 

oJ-Jl oLojjJl c^-^t 1 1939 ^LuJ o_>_Jl dJJi JL^j 
LL-L-.J1 j LJJl iLxj^l __i Sj^ijj oNLJ ^L»jjAjo jLoJ 

C_><_i J jL_J <UU_>J Lo-jOj t<»j_»_Jl jJlPj ijj>Jl jL<5jMIj 

. <Lj j5Jl ol j>_Jl £j_ j jJ ^o J_oLJl ^ji (jjjLL j-»Jj" 

^yjjJl jl _l-j (j--iiL-Jl 5jl-a jJ} ^Ljj-o^U jLw ,jJ->- 
tjjjjLJl j-JUw-Nl JiJ^i\ ^Lapl J5 jLS" .<&Jb- 
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j-<^y> lj jCpI JLLl . <J j~Ju*s}\j lf.\ ji ^s- I jU.tjl j*-gJJ>J 

JU-*SI oliLlnJ ^c- ojLp <(j»_j-iUj>> jl5 . jU-J jj-i-i^ jjjLL 
JjJl5 «LLSLJl <L_* ,__ll c-_«Jjjj" jJjJ . JJLLJl <oljL>Jlj jL_j 
rs^ lT^-t^ <J\ ^ ,Jj <.jjAz* c~ij 

iw_JJs >_..... - >-j i ^yLJl-j <2JjS jj . jL-J iJLLJl (o.Jj-*-j-J| 

iiijis /__e- <u~>L>- c-o-LSci l ^jJ' JJ J <_$* oJ i Li ^Jj t jL_J 
ULI j^>-\ j* Cj*j Jj.jJ» />0 J^" 1939 <L~- <c?_J ^-jLcSl 
La J-siiL c~-»_Jl «_jL->jj c-_»i . L. JL>JI oJijjJ L-w*^«jl« jMl 

^>Li ^cll <LSjJl <LL JaJl ^Jl cJL?j LJCp ^JL-U^- LJCo (_-J_>Ul 
.^jjjl olj-Jxi<Jl (__j*- <i jjjla"i jU-j L^— s 

^iLij L*Ju«j LJi«-jj t _J)LLLcj jU-j i__<L>_p[ Lw_*Mj Iju 

sJ_P J_»_i C — aJj I g "N I ^ » " --Ij Jjjl—Jl oLajjj-JI ^jS- ^JLaj> 
Jjljl ^j-a oljL>t-o J-a 4j>t—_J (J-P (_5j-_»_J L Jb ^J li jji £-jL_-I 

A Selection of Early Statistical <L^L_>_>-^I jL»_J . ^ CjL>_jI 
.LjjjiJLS' «U-oU- ^Ua-o Lp j-Lj t>Jlj . Papers of J. Neyman 
^jj--JL- _L-L- jjj5jJI (__!!» ikj^UJl J_>-b (__j jLS" 
<c«Ji LJ <Lcu-JI aJUJjcJ (J^ojJI ^SCi ^> . David Salsburg 
. « jLJ ^ . 1974 i-J ( JjjJ) jL-J 30 _/ 

t <ui (jJJl *lJ-*Nl l»- j _J jj5 JjLUj ^LSJl IJL* jCpI 
jtS ^> Cj_U>cJI L*Jj«j _J ,_J— ~J . <u»-i cjNLL* ^ i£ jZsxj Uj 
aJL.L5 ^JUl iji jJl ^j»-Jl J>- Jl cJS . aJ jU» j- jU-j iJLW ,y 

. ij I j->_e-lj e ji ^JUl J_>- Jl 4 ... a.*> jj* 1974 ii— 



e 




11 



i— i S 1 1 o g ijL»J AjIJj jL^i j J~ " i ( Jj A iI JL* 

^>tJo j»J ISI t cjLLJI j^ ipj^j>t^ (*ijjj (j-* j5Lj jl aJ 

£»j tiJLJl A^w (^JU ejLS-l f-Uil k_J-i*J ^l ^itlw-l ^ 

L> . i«-J j Ll jjj <ul ^ I JjL-jJl IJl* IjUjI U jl*J jl 
Jj» jJI jLj^I ^ LjJ iJ^ ^ ^LJ Lj jJ j j£j- jl 

?Lft.U'..aJ ^yi jjSLw ^*J lil oL) L3JI «Ls^ yiJl 4j>c*^ ^t- IJ L^j 

* , * . - — 

jJ^ (aJIjJI ^l >*^l ^ }Lili) v J 5^ iJL 
.Ljj fj^JJ ^ c-Jl5 oULJl jl Ji\ 

iLNjJl r l ^wL-l ^ J-iuUl jl jJLJ jJL (J 
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^J L_Jl j j-*— J ^> jjjl o j-J_ jL_jNl jl 

J jp- ^/j ,__-»-* j JL*_J '»jij~Jl ,JjLi>Jl ^ ^ysjbcj 
^ 4_JL_a_>-)/l oLa-Lv>.'w.Nl Li ^L-JL 

~^j_j?j ^jji JIj_)_J • • • lS _r^"^ A^ J ljJl oL»-Lv....,.. > jM 

oljLoM jl jLo^l l_J_U ISI tJlLlS' LjjjJl 
^yai j ^Jj* SjJlLII L_jJ t-iJb 0-aJ->_-_l lil iil^jJl 

oLLJl ^yjjjLwj:." _ »Ij L t oL^ !■» '. ll jl-_«j jl 

. . lfs*^t> «ojLjI ^yLc- LiLko 5jjli j~e- L$-S_ : oL_u_Jl 

o_ j— fJ __jL_J j-_j jj jL_>-I j j-o j~i Jj_> ^JL>___-I LjUaJ 
~\_4»i jj_i t iJ-jvo oLujjJ oLLJl jl «Q...t_» __5" (JiljJl 

oLwS ji J-«J ^Jj t 4j^L_>j aJ_i jtS\ 4__j3L_j iJL_y»J i__JL_J 

jl5 1SI L» JjL_Jl Jljj L _,__ . LaJjy 5J j-JLo j j— 'j^ JjLS" 
JJj-*-" JjJ __j_« £djjj" £• oLLJl Jiljj" ^ljisl L jj jj> 

I _ " I ■/» (_£J— « jJj-4jJ t -AjjJj-j »— ->j 1 I? Jl Ol___i__JI __~ Lo 

_Jl «-jj>JJI J j-JU^j-NI _J-«jl> o-jjJa^Jl 4J-JLJI -JL_JL 

. o-S oUN JJNjJI jLJ-I 

Jt>L>- __» jL___J ___jj__-_>-j jj__-____j jj_i__l ^- U -. tw ^ l 

jL_J>-l __* oL_J __Jl oLijLLJl __- j-_-~-*-M tL__$J*>LJ j_- 
JJ^-JI ^^-.--Jl j^ Jt____,'_l __. oNU-5 t-J^Jl 

j_i_i -^o ..._ jj . L_JLp jLp ; M J-^tj^w? oL_J_j ^^aij (_Jl — -ol 
^_Lp <ujJ L>__i>lj j j-SL-.- 'LN oLijLi-Jl oJL* J ji>--L; «O-iJ 
4__*L> ^j£. JLo.J J*L_J . — t-_»_s_> J_>L_j aJ*- 1 jjl jL__>-l _J-_J_J 
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tiJMJl jL_J*-l ,»ljj___-l X>^s jijjd ~*\ajC oJl _,^LLj| 

J}U- Lw^jj.U L_> jJl jLjJ»-^ Jl jLSL&l C SJLJLi 

^ IjcJ-^-Jl J\ jU_J Ul^l ^JI oljLJlj cU-jJLJL-j 

IjJjj ^jl (1) j_- j*j oljLjj u »j.,,<ill 
<Lw3 jjjjl jL_i»-'_' ^k.M.a 4>___i (_J-C- J j-s-_»Jl jjiCo^JI jjo 

.a-jI-UjMI *L__»-Nl s_~__' __j jj__^- jL-J JlS-J. _;J| 
c-^-^lj t^JjS/l -j_JI i_->)UaJ L^jji (jL>~jj >«_«-5cJl 4-L$__ 
__* s JLaj . L^J-JLsAj JL- h_JL«.lU oJL*_-j i__J_ i_»___Jl «_LL7 

__- oJLg_> t LwJj ^^_jl -tJL il - £-j jl s_-j>_) _JI «UL^J-Jl 
t 4-_-s^> jj-Jl jL- -■>-'_' ^(■•ll o-L* cJ-J-j . oJL-s-jJI 5_L JaJl 

U.S. Food *IJl-JJ isC^Nl iJLSjJl Ji» 

Environmental -LJl -LL_>- «JISjj and Drug Administration 
^jl j_Jl __i j jJ_~-LJl I g "3 1 ; L__> <. Protection Agency 
_ljJ*-l LjjJLiJl oUlj_»-^l1 L^ijjJs oJ_pj tLJJl 

. j__»_Jl cjML>- _«- «_jsL>Jl 



j_> «jSl J-__Jl IJl» J->U- jU_J i___L__S/l «_J>LJI j_s_S(l oj/ jJ_ (I) 

. LaJl-j (_^_j>Jl3\ (^j—iLjJl j_jJ— — ' (J _r"J i^j_u_— Jl i— iLgJl I *\jj 
William Sealy ___■ ji- _jL_. i»L)jj j j—j^ Oyn\ (j-> __>">__.l ^_Jl jl J_j 
jl _Jl j~— j i jj- -j jL— J «-14! ^j- jj^-i «— J—» — jIjj (jJlj Cosset 

jj IJJ t ie-j___)l «-U-i-Mlj SJjJ-JI _jLvjj_JL LL. « j^*i j->" jj— >jr! 

Jjl jli" jj—>jr>. <■>' _>-" (** _r"-! • 5 _J*-Jl ~j-" Jj' j-* jj^i 

JjwMLi e-jj jl_— -J jl «—j^JLC-l JJLj K-JjMl oL-jJ_«__Jl _-— 'J (j— « 

. «a-_C__JI __*» .jlS_i _-. '".JL. iwiLjJl 
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j J-**' j-— ' — j Lo-w ^j j - g -t ^j-^jjJL) <__* j_U O . <> j_>- 

_l>SjJL _JL)_j <oliLt>,:5l . jL_J LajjJU L_> 4 . L-Jl j ^U.... n II 
jU_J -iL-j-TI jLS" . j_*jJ1 Ul_ j_« <l_UL>Jl ^_Jlj>Jl ^^JLp 

J__* ^JL. <UNjJ1 jL-LJ-N V 4J1 j_A ^,L,\ll 

^k-_7 N JjJLs _JJJJ . Ji\/I ^ jL__C_- jLv_> > 
JLj- jLS" lil Nl ^...Ull ^jjJl jily oLLJl c_JLS" lil L> 

i<»p^>_J L^j I. Jj_j»J oLjjjJl ^jj» (_£ ^J>-l <lp j__»_» jl t ji>-l ^jjJ 

^yJl iijjJaJl t^j-JbJJl | j ; :>..^' jjJl ^j-j jLjJ>-NI LJLp ,_J-»-jj 
^JLp jL^-Nl «Sji» ^ jJLUl . «JNjJI jL_J>-l L^J ^j^, 
ol. .^LjjJI jJLp ^ jLSoMl ^j/ir.i . JjJ-Jl IJl_ jljJ <UL_j_>-l 

jU-j (JJlUI • <CljC4 |»^ L t Lj <LJj -S—s^lj oL<v~a ^j/? ■ ./? >__ 

i Lg___*_> (jjLJl cJJj ^^Lp (U^^Jt^Ul <L_Jj ji» £kJJ___- jj_-j-jj 

^j-j Ujij. ^ _JJ_j iUjJ ^sJLp «JjJlJI» ^JLk^» LLLUlj 
(j-_ j c <Lj..„-__ ,11 _j _ <_<_— 9 _jl___>J <> 1 » » : ....oJl oLj" j-0-ll 

> __ > ■ _J _ «Li>..Ji uL> jv^-J • <-_>_<4_<Jl (_£ j-=*"*-1 _-jL-n_> j-jJI 

«UjLSsJI ^jl o jj_I _ jju L*wj t p^yJi^Ul <Lsi> ji jLj-N I q . . /» 

. ^JjI jlJI cJLS" l_l L-i _j _ <uJs L$J J_C„__ ^jJl 

jLj-Nl Sji jl LjsNjI c-JLS' i. j^^pj ^jl jLJ IJL* -L5 

Ojjjl (_£_ jL-li-^U 4-J ./j ^Nl j j-SnJLS I <__j->- ^LJLo _J_>_J 
JjljJl <Ipj-_»_J ^jSLw *_ _1 ^ olill <l>- ; _Jl Ll -jJiS/l 

jji C-JJl oLLJl j! (»j>Jl JJL>_Jl ^..la.~..si Nj . Sj^Jj" j j->J jl 
t jj-T jJ^--- £djjJ ci' jr* ' (^^^JtSUl <u_<? ji) ^^jjwi' ^jjJ 
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jL~>-l _^__/-j J__>- <__Jj J_IJb J__>_0 I Jjk J_--J _l 

. ;_5L_JI JjIjJI JS' <»LI _iji jll <.<_jS ojlS' L^a 

L. J. Savage ~-LsL_. . J j^» J5 1956 <___■ ^ £-J>jl 
j_-LS_ : __. owl> j_« Raj Raghu Bahadur jj_L*L j_ilj --Ijj 
L.. : ..« J5-_J J-lJ-Jl «Loj ^L_Jl jl University of Chicago 

jj> L--....1 ij.J:.jO ~AS- j_»_>_<> LjLjli 1 <t_wi> jjjJI jL__»-l _L-_ > 

. Lg__> jL_i-l lS^ o -JL_- jj5J_ *- C._>->^ tiLjJl oL-^jiJl 
ĕjjw_>_Jl <U*ijjiJl oljL-»-*-! ĕ j5_ oLv, : _«,<>.->Jl jLJ j j_> 
J_o jl -^*_jlj t Lii___> IJbJ_>_i LLjJlJI oLw? jjjJl l ij-J l_J_>_o 

<L_ j-*->«-< _; j_xJ ___Jl _JJJ _5 jil oIjLjls-^I ©JL* 

. iLLJl oL_i jiJl 

<L_? jS JjU- __*_ LJl jJi£ _J <L_? j_Jl oljL_>-l ^Ji__J 
t _rijLiP jjjL-a.ll -LlI-I \>_j>Cj_ Mi- L*i l_i . <L<_* jJI *___<'>_l 
<_! jlj t <_!_ jJ-JI L_$j_J jl L*jL_>-l _l ^*Jl *___-S-l <L_? _i j jSJ 
<L_s- jij . «L-ljjJl ol j->-^ j-i <L>-L_- ">Li _>___»___ I.L* jL- l_l 
Lf~as-_ p_J <L<_*j <_>_>- __y> t jiNl _,-__ _j^}L_J jl t-j^S-l 
_JI -iJ-$J L_lj_ ^ : o .,r?T ĕ ji_ Jl o. ; J JL»jv dJJJJ . L_<ljjJl -JL_ 
j»_» jJl IJl* <L_2_-I_ <L>-j_ ____i'S/ <L>- j__-.._o-ll oULJl ĕ ji ĕ_L> j 

. _,JjL_»JI ^J jJ*. I l-i^Lj-l (_$__> <__s_> JV«J 

?JL____I j-J -» 

LfJ_<_*l DL_- J-oL_Jl t__>Jl «■ j_J jl o.J __Lp jL_ 
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i<Lyj> jLx>-N ____<_<__- (__-<sLj ^j''* jij^ Cy j-"*'—^ 
*L_Jj Si_ -,.—<? j_aJl jL__i-l ^j-Lc- LJL- o __il -JL-_« oJlaj 
l-JL^I ; k 7 -_LSLi_« (__g_s .-___-« L_-Jl jL__J JjJ_>- 
Ltjl ,,(?:^l L j_c_p jSiouj i j»Lc- J-?Llj ^j-L-JI ^J-p -_jL-__9-NI 
^.Ul LV u> JL-^Nl ^jy L : JI>Jl li^ 

-_j|_-_>J -_JL__>-Nl L_^=>Ljl -_j! yS ^jJl ^Ijl>___-I L__Ss-«_i 
>—JL-Vl j.-.!.; oNU_->-Nl oJla L-5L-J j toNL-i^Nl 
__i IjLjsj- Jj>, oNL^Nl jl .5-JL-JI JsL_JI JLc -^U-^JI 

^^-iljJL <^ J-Jl ^»j^f-Jl IJl* JajjJ l_--_n_> tj^-iLjJl JLj_--<NI 

-Up i-SLa-^l JJL>JI oNL-j-^I j^-Jj -JLJJ ^SU. L-i^j 

IJL* Jjo j-J>-S/l J-v<a_-!l ,_J) (»jjL- ?N (»1 ~-yW J-* L j-JjiJ 

iUj-^J ojj^-I ,_JI oN jUJI j -JJl -JL-Jl ilSLuj -_jL-xJI 
__Jl -ij___Jl ^j^Ju jNl ^» j_-___* L-lsJ . JL__-vVl bJl* __p 
. <u -_s_>L>Jl oL-l (J-i jj-Jl ^jLc jL_J cj^-?-I 

j__wJ oLwi L»ij' ^iil (_$JJl aJN-lLI _J-i jL_>-l ^JLJi 

L_jLUL J__J __« JL»_>-I J*J l -_J j_~J>_- JL»_>-I |Jl*j . 1— < — <L»_3 
*>__- _-«> ___-Ji . «-^^-t^Ul L> __4 -_>_-_> _-i>1 _-_jl _J-C- oJL-L-Jl 

jLL>_--_j __,L_>Nl -__- (^J-p -Jjjij Ju_l>- jLic- jL_>-l Ju__i Lil 
-_JjLi-j tj-i (j-o _5-Lj (j-$-J J-^Lu-l _l_p J_JL _s-L_ll 
jLaJl jL_j N i-«_-jJl fr(_-Ji">AJl -__*_> ji l. >■ . -JJ4JI <Lj_Nl 

-_-■■ _ .. /> I i — ->lj-~» _f~-<~>- (^j-A^ -L«J -Jl (^yPj-J-Jj . _$J_$_Jl _-C- 

jj j 4 -_JLS (_$Jl-JI jLUj — ; oLsjLj_Jl _J jLj 7.50 i-_-J 



167 «w- A 



«jJUi» _JJ_ c-i J_* >NI jUJl _JjU _;__! 

o!A__Jl oUsjjaJI _.__> _J-c- £-J-L <LU-)" _____ ?jUJ 

. 7.50 Jl 



J5 __i J-_i *L_J £jjl <L_ljjJl >_■'■<> ■_— ' l_Li 
L__~._jLp jL__l ' " ij " <— ' L_jJ <LI IJL* 

Lj_<jj *L_ _JL_ __« ~s- j__>_- LJL-I Lil ^ys ^__J_ . jU-j-Jl 
JS" j^s- _Jl UIjJLp _jU_l Luij t U $ : - _,-— il 

<U^j_>_>_> _i _yjj<. _ . Jl £jij JL__*-I jj_^J t (_Jjl (j-* ' J-<— *— " 

JaJii *L_J £_;jl j__»«_<> J-5 ^Ji jLS" lilj 0t30 «LLi _J_»lj 
_-_»__ (_-!_>_ I if- j~_>- ^ ajU_>NI jl ^SJ oNL- £jij ^_-j 

_i -1 yil 500 4—1 jjJl C.-.o.,^; I_l Ll . -JN_ (_p __J_J_$Jl 
ĕl jj>\ 250 Jl £___>• £jij ____Jl j-jS- __ Jj^. j-*-*— 4 J— ^ 
t_j_J-$_Jl _JjL_ ^^LJl ie- j-<_r_» _i jUsj-Jl _j-_ijL ___7^Jl 
__j.l 250JI J_ _j^j JL_>-Ij .jUJl iJUi -JL- ^ _l ^JJI 
_,* _;JigJI jj"*. LfjLJU jU*Jl jl_" iJL- _i SJ_>-I j ip j__>_<> _i 

.0,0001 __. Jil _Jlj tj-i-j-l 

Ui . I-^U_>- Ij_C~j <LJU__-I «u_i _j» _j . «u_i jl 
__»Li _Jl <L-_> jjjJl jl — __i j_J ^J_«___j _Jl_ l-l <u__ (_5jJl 
olJ_~L_jL J_J _j> _; JaJ JL__-I UJj ?<__,_>- i__» i- L v . _ 
L$JI • _iljJL l_J jLi _Ai . ^JUJI ^ __>_- -ijjJi __»-' 
J jj-L. ____>- JU_>-I J__ _ __ji . ykUaJJ ĕ ^JiLo 'j-p oL-Li 
LjJl U_ i_J_ Ll IkUJ oNL__~l J__j- Nj tjLbJl «LJLUj 
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tj^JL^JI j\ jlijJLj kjLjj*J\ JL__>-I J__-- N 

jL_J ^^Ip jlS" . L* jJ- J--il oljLS-Nl (^l jjy-J Ju>_o~_ 
o : la -ilj-i j-Ss-»-; jLJsLj 4--*-' j-Jl jL_>-l jJ ajLjJp -*-? ,iJ . o\ 
.jL^-NI oijp-LJl oljlyJL ikJ^^Jl oNLj_>-NI uL> 
. oL>Jl ^ilj ^ __ill jL_>-l ^i (_j-i*J JajjJl aJip jlS" 

3>llrt">">^U ^jj jUI jJlUI 

1872 i_-. John Venn Js j j>- ^Uaj___Jl _ij_JL_Jl ^jS 
<Uj la i jl-lj t jOljJl ^jJ>j\ ^-rdj-* ^s-^Wj iJL<>._>-l i* j la ■ < 
^lijSh Ojjli jJ» U»~ . «_J_c- L-Ij oNLj-»-^! _i L-LI 
Ji») jj-*^ JLj_>-I L oj_>J OLS" lil Jji _;JJl -_ J - r S\Jl 
L__»J lilj (i___- pjj ^JI _______;_ <l>-j ____Le- o J l J _ij_--lj ___Jl 

i_j j-j__- OJl>JI ^jij *-—_ jli t ol oJlp oNjL*_«- 

.iJL^Nl ^ 

ol ___<J <u j-L>- i__J __* i_J>L>_Jl iJL__>l jl _J Jj-ij 
N JL__>-}_! iwsLjJl ijjJaJl jLi <__« j la a _>-j . Qj. : -t.T 
Sj-^iCJl pli/_l jjJli jl J-» ^rrr-^ 1 ^^J^' JjJ- -^j-L-J 
. JLo-:->^U _;:>___Jl iw4j J --_Jl j_* IJLaj . JL__>Nl _-_>jJL__j 
1921 i—- John Maynard Keynes ^ y^S jjL» j j>- _ji->o 



jL-_il |»JL-_T i_j y> Juii i J^-iy JJL«_j L i__--JI _j> -~~:jj' ±ll_~ (1) 

vLS_> 'jj*- 4 ' £^L: > -Ua-SNl ^j» hy.-.^yM i_.jj_Jl 

= i>-jj j— - 4_lSD . /»-«Ml L» jJI j ijj__Jl oLl. ... 1 1 oL» j_nj>_)I 
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jjj>-j Utwjy i LjJaJw» o^-^aJ iJL5Lal jl aJJJU <*JjJ iJjJi 
oNLJl ^r*^ u5 33 _r^ t-jLjjcJl (J^. ^y-.L-J ^jL--> 

.iJL-^Nl Lvi jjaj" jJl 

oljL_J»- v - l l *-Lj jj-p L £__ J _Jl ^wAj^jiJ jL_J LJu 

jj-J dlii jLJ ^JL-^-jj c <L, lJ aJl <L__-sL_Jl <L3j_JaJL k~J> y>}\ 
^Sjaj l„» > jJUl ^j^i • ^~ >^ j-J' jL->-l ^yj *—>— 4.<_..J 8 j . , ., a" 
<~J> j& ^yi3 jjj t0c05 Jjj» c-jIj j»Jj JjJ_>c_j ijjw_^— jLJ 
jl JJI JNjJI jL_J-1 ^ ^-L^i cJL5 L-LS" ^SUl 
^yiijj cJjjJaJl (_$JuJl ,_J-Cj iijjJaJl oJJ__ij i0c05 (_£jl—J 
jNl j^S-jjJl . 7.5 *....:, ^SUl w > (JLJI 
jL_J (J^JaJ ^yJ-C- c «L_J> jj\}\ jLJ>-l l jj (j-"jJi-; (^jJl iijjJaJl 
j j^^-jLu j_«J jLjlpI J _ ... \\ ^jji . j-Jl oL>J*>U 

jLjklj JL__>-*>L) (_£__ __-Jl oLjNl jr* t-j^S L-J> yJl jLz?-N 
^y» ^j-«->-j> ^Jl 4_>-l_>Jl jjs- jL_J Lj.-jJ ^l L^-g-Jl LjjJl 
. ^^y-i^l i_J> jkj jJl jL_>-N aJjjJI oLj> jJl 

c_4j j _«J ^J-c- _}5j JjJ . jL_J Ljj j^-gj j-j^J Lki-i 
k-jjjjjcJ i>-LJlj 5 jJjJJ ioLJI jLSJS/L (v_^j (Jj iJNjJI _$ ji~~° 

! jL_j JJLj k____T . JjIjJI (_gj"....^ 



^ L_»_, 1921 «--_■ 5jj .1: Jl «Jl—j ^JLS^j iJLJuLJl olj^Jl 
i_ik-Jl 0 — «Sll jj.jJaj" |_J> L—LJ LJLc i A Treatise on Probability ,iJU_>-Nl 
J _j_-u> ^ JljiN ^j-» jjcJ i_i _j_«, . * r _s>L J Jl oLiL-aj>-Nl pl_L>c__l _jj 

. -L--iNl jjlp _^-_5 ^j-Jj t iJU-s-NI jJU _^__5 ^yi j U^SLl j i Jjb-N 
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^JU-pI ^-—^Jj ^ys*- ,s>.:..< ^li 4JI J_i_jvl jl-J 

oy^Jl (j~--»-J» 4jL_- j_T tiJ^jJl jLl^-I ^ iLLJl 
L_j l $:&__-_' «•iLcL <«Li ^oljJl ^ 4__d j t (( 4. 
k_ij_>«_) L»_i 4_>jL_>-_Jlj 4_..lL'JI Sj_j_>-Vl 



yi 



j-._-.-Jl ^ji ijJL 4_w*jkl LJ ,_-Jlj t J j-.--.ll cjUI^Lj 
ij J _>_Jl J_L_ ĕ^-j L->-j_» (^y-LL; L-j__o .0-jJ_»JI 
t iL_- j_la iSj-i j_« _l jw» Royal Navy LSLLJl 
JJl-J jL_j»-">J j __sl jJl -:U L> ^ jj__pI L__" 
jJJJ . . . __j j~<Jl oli i__UL>Jl ^L__Jl J j-j jl j_nJ 
jj-uj oUL_jJ| oJL* ^j-H i . . la ; <Jl oli}L_>-*.l jJ_J 
A-SLj-Jl _vj_»_Jl JjJ? i-JbJl oUL-iS"^! JL_p! 

j_ji Lj__j iljLiJl _) j_SJ 4j>-jjJ ljL>- 4jwl J <L_>- jj j.Jlj 
. L__>- 4 11 „<7<i __J> jjl _j_j 4jLiL__J| -»;j t 4^__>cJ> 

(__» 4v»JL>____j» 4LjL__?-[ 4-L_-J 4_w*_> jjjjl jL_J>-l ^-sf I 

t<L-_-L_S/l jL_J jliCil cj\jl>j>^ ^J- <. 4._-<_.L»Jl __jL*-jSM 

* * t. <■ t 

jjj» J~-5 (^yi LjLj LjJL-I t(j_j3jjl _)Ln-;J (_>jj-^*- -— 'j-L-l ^_s_>lj 

-_jL__j" j_« 4___*Jl«JI ot>L>___Jl n la «-- i—JlLj . j» j-L-Jl j»L_-JI 
J_> . j^.jjLLj J-J_>«J __i 4___J> jjjJl jL-J_>-l Ij o .hi jl oNLLjl 

t. . 1 <- 7 Sl t 4___»JL-J| o"iL>-_<Jl J-a Jl*_j! (___]! j--Sll (^J-Jt-JJ 
'^JJjb |J ^J «-L>--JI oLNjJl (__9 4jj_^U 4L*Ja__!l oLkLJl 

^£\>u> cJL_j . I_jj pJ___- 4_L_- j_T 4_w*_> jjjJl oljL_J>-l j»l_L>___J 

>_J_>-.<>.>- j c CjLj^U >____jL_« __j jJ__-L_r 4_w-i> j_aJl jL-j-l J .,<? "a II 

__jjJL-*j!I I_l* (_«-lij j »(__j-Js>jJI j^-JI >-^LJN 4^|jl>i___.I >vLp_t>U 

.^.JjJI ,U^NI ^jji J5 _y 
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4j_9 _Jj (1) J__j_J — jl tt . ^ .. I ^jjAJ J J .»../? _pl^ O I jj 
,j--J jj-l _-Jlj -jljjl JwO J->— J L$__>-L$j tJ_>J j_C- _-« ljvS\J* 

UjU__-^I ^L_/_"l» jlj__-_j 1955 -J__ ___, j__J .ojJ 
Statistical Methods and Scientific ^-.o— 1— «— H «•l J _i_~_-Nl j 
Journal of __Sj__ll ^L-a-s-^l ^>^>__JI 4_L>_- ^ «Induction 
t^-ws-jl 4_ ! L_S' ,__i jJ -._ the Royal Statistical Society 
Statistical Methods __JLJI JNjl-^I j ^J-^)" v_-JL, _l 
_J David Cox ^ j5 -L-~j_ j--_ . and Scientific lnference 
L>_^_>lj ^LL>_ tLS\j^_oj^Jl Jl>_J I j j^_> j—" LJ oL i _Jl ajL^J 
j»Jui- L>w> j» tj»jJ_Jl ^J «u^s» jj— I oljL_>-l JL___-I "^.jLS" ^jji- 
^-U^-jj jjlj.il |>Lij t -_il jJJ i_o_ jjJl jLo-L _-«-}Lo 
i^-LJSll c ji\_Jl a_<__»-L^__j oL^L_Jl _J Edwards Deming 
j_j_ _Jl _ jj_ _i j_w) . jj-»->-l J-— 6 - LgJl __Le- i_*_> j_Jl jL_>- , _ 

C/-** £_ -(ji^-^^ J^-- 1 frL ^-)ll _-U £_*JJ 

^-Jlj ^L**-}! -_oVl t> v->-»J_l jj-fr_- j___J 4 _jIjJ_JI 
_J oJu_>«j> j j_- j-— ~ jLo i — O j_<_ _J cJjJ_>- JL_J_I c_i__5l 

. ^aLJI 

j o J Jls_>L— ll j_j> _ »jJI _,_« Lj->- — — _ jL_J _f-L _J 
^J a__Jjj_L) aJLLo jJU juii i4_J>jjjJl jL_>-N jjw«j_)j -jL_J 
Bulletin de j_Jl ^^LjJl £__>_jl l j__ 1935 i_- ajIJu 
J j_S__t_Jl Lg-J jLjI t la Sociĕtĕ Mathematique de France 
LJjj . __L_Jl ___*_> jjjJl oljL__l _JLe- J j__j>J| LJLSLol J y 
J___j 4-_J> j_Jl _ jljl. ; .:->-l ĕj-i-^l _L>_>I _J jL_J |>Jl>_-_I 
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ol_*_>jj_Jl (jl L*-..tl 4_jLvflJ>-Nl -_"_f_jjJ-» CJ -> _flJ J_j lj__tL_- 
jjo oljJoJl jjJJij j»J jjoj i-jjJaJl ^.iL-Jl jjo 5JL»J_?-Nl 

.oLLucJl oLUI 

t L*JjjJfJ l) j__v j^j — l)L__p j_«_i jjo ljLS\_*l l)j j_*"l i_5*~^ 

aJLJI «LJLJl i_jj>Jl jLjl lAbraham Wald jJlj <»L*I jA 

<LjiaJ jL>_ji jJjJ-J (_J jjL! _£_OjJl l_jLjJCJJ jL_J |»lj_>_"__*l 

<* p. 

LAJL» Eric Lehmann l)L_J lLLjjI jJ_-flj . ^jLaj-N I jljJJl 
j£- \JuyJ LLS' L r _5 U_up 1959 <L\_- o-L_>Jl ol jL_>-*AJ "jL-b 
jLJ a^s-» j-J ^jLlisJl i_ju_»jJI J-j-j _J-> JJl j i<wi>j_iJl jL_>-l 

. (j j_» j-j - 

IjcJ jJ jJl_* J*>L_>-I J~J o_l>__JI oLN jJI ^Jl jUJ j»jl5 

* " e- e- 

LpL___>-l L>i_«L jj l_bj '.'LjjjI ĕjL5 (_<-Lc- jl.la....ull sjL— JlJL-lj 
j~>J JLj- oJ j iBerkeley (^jJ-Sj^ ^J UjjjLJLS' 4_-_«l_>- 
^J ^yl ,/>>-l _^<_j_-LSI j»__J j-f-il L-Jl l)I Jl*j 1 1981 -__w- -J jjo 
j-j-tl L_S t JU.JI l_L* oL__zJ^j- jLS -Jl l_Jl>- il t( jLJl 
jLSJ . jv-f3jl jL>_jL Lji lj .,<?<> J JlJJl j*Ajy>j> jjr ,jjj^-l £jr> 
<L*_-L>- ^J b jjj__- J-4_-_i MLo David Blackwell J-ij-i^Lj -^jLo 
*L___>-NI (vLJ_t- jj> oj-ji ^jt- Ij-j»j tHoward University jjjLa 

j\S jA JL>-I jj> jSLoSj jJ C l l -Jjjjjl L-w-JJ . j^-wsLjJl 

^JI jl_o__j ol_PjJ V<ljljjJ j_- jJL "(j.^ ; Jl" (^jlJ- 4 ^ 

jj> aj j ji -JjLc. jjo <-L>- L— J ji L>o jJ>- <_ Jl>- -Jl LjS . ^Sj^ 
_b-l jji Lucien le Cam «»15 jJ jL—jJ U-Uj ^w?! j ^aJl**-- 

.oNL-^Nl sljj 
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JLoJ . <U--JjJlJl 4~sJjJl Jj> <j*>Ljj 47.Ha; 4-»L__*l OUJ jU-I 

oU_J U>»j1 j3 <_yJlj t^..-iill 4.o«.«Jl _gL!Jl oLjiI I jjwj 

^jJLJl ^L-i-pi jl SJJaJl JL»I tl^. oLS . t-ikl j ^i-gj" JiJ 
4_4jji-> J-~d ^iLJ J-SJ.J |«J> <jj»J ta-bJL>Jl s-jU-j^I £j-~J 

oLS L 'UIp j i^iliJl Sjbl ^ UpL». obLi^l JhJ ii jjJl 

oLCj t «ol,L->.J|)> 5j>w9 'IjJj^II ^jjj _sLJLll » ^j-** 1 

. jj^JUpl <Ju<9ljU (j-^-j t (, olJu— JL" <uL*i*l L>w?lj 
o-jIj-JI SjjJ-JjJI JjL» oLJLc oU-J -_eo J-r^ ur'-^-" 
toj^. LJlj 4_*_« cJu_p (^yjJl tDr. EIizabeth Scott o j_>L* 
jJupj oLLsj-Jl j»-Lpj jL-ojS/I j»-Lp oML>_^ (__j SJlc- olj j_«-Jw« 
^yJl Dr. Evelyn Fix (__«J>Li (j-J-Jijl SjjJ-SjJI t_JJ_LSj tjl j-r»Jl 

.^I^Sll jJp J> j^S jji LJ oLS 

IJl* (__ijJ oi _Jl jJL-i .T.j oU-J o_>-j; oU_J J_U 
£_j> y> oUJ jU>i JS cJLS il 1 1962 ^y^-ljUl _$ jL-Jl 
olji jj t jJL-J U o jSo oLjI (__» ^j* 5 - 1 j-lj cs* 5 '" ■ j-"-~ J *^ 
ol jJ j . *__J-S LJ oU_J p_iji <»JL«- Lp-U 0«j>-Uvi ^jP j-J"-^ 

A^ljLi-!-^^ Aio_>-Lj-»j L-<2jI <» jjU-m-> t j. jj.. J 0 jS\3 (^jS j>*J OU-J 

(_J> £1 jwi Ijul oL«_o 4-»>o U . < L-o ij^jj— " J/-.— " (_$■' 'L jl^' 1 II 

Jy«JU OLS (V_4 *-LfOl > ■>■ t (_-./?->-Jl J->Lj-J jl O^LLo j-jJ 

. 4JU0 

iLli» Jt>L>- oL-L~_»_>Jl (__j (j-^jJl (jj» <ui>- oUJ t-n./>j 
-_-.lj_> ^JLiJ .L»-->--; oLS L>jl-c- o j-o-p £.L$J J «*-»_« c*jj->-I 
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j-JLj oU^tJk <L..— a.i JjS-l ^JJJJ tjjwaj>Jl (j-j j^ jl5 

Al>t) J?Uj ^jAju J.«.t. < jJLJ jl iii ^ylp jl5 il . _^uJl 

^y^l . LjjI < ~^;j ^j-^ oli j-jp 

. 4-cjJiCj ,j-~J j»J j-Z~£ (j^J (j,<^».ll <*JL* Ijj»A>J| I I j k>r. j 

. i-~J /J^cj M jJLi jl jUJ L*-Uj i_Jj__>l 



J __-t__Jl 



4_ajL_t -t_c_i>> 



4 ■- (4 . ...tC-JI -_pL_«JI jl.Laj) jJLiNl c-Lj jj g k JLLe- 

jJ jj ..... ^Li_>-I . -_jLL>-^/ o>-L>-_> U__--l .j_p oj j_, . 1980 
^jMjjS) HIV ,_;_L«-<Jl ^j^Jl (jLjLc- jj-gJs ^jJ- 1 -! --- c - <L--_-__Jl 
|j__dajj__, ^j-ol ./? ■> ll _•__£■ ii j_-_- i ( jL_iNl -_pLL- jL____J 
jLC-Nlj -Jli JajJl t j__->J J . *LijJl l-L* J--L--» <l$->-I j-J 
l_jIjJ__J| _-i OjjJ-J (__jl 1 ^i-jjSll fJ-jJ A-wgLjJl --_L_Jl 

.s>Sll ^ttJl JJo^l 



f|j_____vl ^jiU, ___»- «.L__>->L i-jjSll -JL-J 

. jl J)/l J_H__a JaL-JI i_-ljjJ «L_l Nll -^jl «, ; V 

0UL-1 «\_>-iL_J J_ ,\ LLijMl j«-J-s Loj j-ij 

j ^j-sJj . LjJ-ijj- oljjJL-j 5_>L- __L_L__ >-N 

"-jjS 1 ! -JLc- f J->-: ; SJ 5« .11 o-iUJ 

►I— a_»-^/l »jj \* : * oLjJiJ 

. 4_ 1 4*. I ]L— a 1_J 4 <U-I ijj ' 
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_l_p <_l i-_jLjjJI (___•! __-}\J i_j_L>Jl iJ-J-Jl s _J_Jl j----J 

^ypJu 4___- j 'j-*-* ' ^j.^ * ■ ^ *— 'L<_j ' L «•_> jJ jjcJl 

^J-P (__-» j-oJl (__-»l j-$J-J "_ j-JJl jl -• j-«->Jl jl j j_<_5nJLj)) 

U L_jjJ "^"Ji ^ • l£J-*-*-^ 4-L_1j j%J (J^ j-dJ 

jl _JjJ_J1 4 . ■ .. j_« jl t ^jĕ jjsJJ jj> " 0"*""^ \-y^> 

j»J (jyj iJL>j->-Nl oljojjJl ^> J_-L_j Jj t LJ !>HJ jji^j 

. oLjjjJl LiJJj — _^1 j~i£j> jJJL 
aJ-JI Jjjc- t ^L^Jl (j^jJl J-«L jjk ol^Jc-Jl s-L~ JL-I 

LL \jJcj> Ijl» jl5j t(J ^l ^p^I jj-J* _JI cSj-lJI JLijl Juwo 

j»_gjjJ _JXj ^J . jJL^/l *Ljj (_ji -_-LJl -_>wJl ( _Jjj..,._J 1j_>- 
(j-jJJl _-Lp jl ,_£j-L«-JJ I j_J> ^--J J-jJJI jJLp ii ^-«-«J i-Aj^Ja 
~t^_s<_j t(j_«L_\Jl (j-ojJl (jLL ij^j»---) (j-NJj t «-LjjJLj j jjI .i 

^jJL-j jj (j-^J t «-LjJL j_jL__JI (_y?L>_Jv^/l -JL-J 4j_jj p-^LSLL 

Ja__J ___j -iJL jJ^ ojjiJj -~fjjJ jL5 Ujj . (j^jU-- Jl _JLp 
bjj>s*-> j-*-- (^j-Jl _r- *Ljj>_>_- tj_b)/l <_-L>j-J c5j-lJI 

JJi -J-P ^"jaJ .(j^j-Jl Jj-$Ji _r«jj (j^j-J^ (j-^j 

t(_$j--jJl -ij-JJ <J'jJ (♦-$-' _r*) Jj-*--^-i (jr^ L '-»- J l (jj> 
lj_-Uj tOj-LJl (.jJI oLj_$L> JMJ- j_- HIV JL -_jL->)U 
. _-«LSCJl oi jJl _L~L j-Jc-o jjJ-_J oljLJLi Lj-Ljj_j 

, g iijj^l ^L-Lc jLil ?ol^JJ_Jl oJL* -_>_-_» <_;_-- L 
i__JLS' JJaJ . j-Li .T.j j-^__- t ■-■>- J.-.. J I J-n_->I lj-oj_j____j| 
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^s- SjJlSJI LgJj J_> t _g j .,<? °> iJL«i olij 3 o \i : : - j»_^IjjJLJ-j 

,jSJ . j->_Jl jp 5Ju»J |^^ljj-_4j jl I Jp.ll IJJ jU>_> > j!l ^w2j 
0_-L>«_- <L-_> jJs -L>-j_> N <-iLi t aJ-jL- J j-__-i __S Li j_5_ Lo-ST j 

. oljjJLiJl A>w9 is jjvj 

JLa J_$i tOljj-LiJl oJLa -_>____; (»_>>Jl ^la".-'' pJ l-lj 

4 ». ; .a.ll j_- i-jji oljj-LiJl oJL* jL Jjiil l_$_i Ja_- ajL jJsi 

^lJLiw-l _J Jlj J1 IJL* ^ <LL>-Nl ^jj-iJ ?j-Jc_JJ -,...>Jl 

_J-e- . -jjL- ^ij j_* (^«Ls-Nl jj-LiJU t-LU-jjJl oljj-LiJl 
-JjJl) jjj-JI cjNU- cjL_vIj_ cjLL ^jl>__-J Ji tjLJl J.,.,.>. 

_-L>__i tilj 5,7 jjJLiL. ,jJ>L>Jl C-ijJl J-~Le jj. LiJ (^yljjjl 
12,4j 3,7 ^ j__SL_ t jj.L<JI c-ijjl Jj.U jl _J->-jjJl jj.-LiJl 
t__U-j_Jl jjJLiJl _-U Jj-___>JI LJLp -_-_-L_Jl . <L_> 

jj_NJ . __U- jjjl jjJuJl _i jkJ igjULa ijjJJajJI i-UJl <U-L.....ll 

__jL_jL_-JI iU-U- j j5ci tLU_>-l Ijl>- L-__-lj __L>-jjJI jj_LiJl 
. _g j >s> S II (V ._jlLI <U-UJl jj» j-Jil Ui-Jl -____JI J_>-l __- -woL-Jl 
jl ^ Ijl>- jJI __!>- j-Jl jjJL-jJI jj> -_U_»L>JI -_>_._wj,Jl j 
c-_>_Jl -__>__j t jljjjJl iU-jN <u_>*>L- j-ji- Ojij_jJl oUjJ_«-<Jl 
jL-j-jNl jl l__ >_Jl JU_~ ^-__w- j_j L»jj t <_iU_»l __jLjJLj> j_t- 

. i jjL>_JI jj> _$ j>-l aJl_Jl__i 

-_--_j ULc }__- jju^l pLjJ ^UJl ja-)\ Jj,Lp jl5 l_U 

_).~_-»J I j_« L^jj-j _-__■! ,/? o 1l _----->- j-J __SCj___-_j tA__j< 12,4 
j^JjU-»! J-ij (_5j-L-Jl p $_-l" JL«J j_-5l jl A_iU_»l -J— - ( jjj___C- 
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^U4-i oUl- 3,7 ^LsJl ^jl J^U 015 lil L.i .jJj.NL 
OLtL* ^yiSJ N . ^jJLJl ol ji~Jl J*A>- jJj.NL _^Jl J5 
Jj^a^Jl J-jLJI _y> j ti»Lp UU- ^ j\ ji iL>oN jL^jJl 

. oLo jJl*JI ^ Jj 'jA ^s* 

National Academy of LJs Jl L_JuJl L^jIJjSII c-~~->I 



JiJJ *LJjJl ĕJuLp- iLj». toUJLJl LiLgJ ^ Sciences 
t iigj» ./> Jl i=-IjjJI oIj*p ^Jj>ti^w<Jl jjj^SJl oL_jj>- ,_ji 
^j^j^ ^JUl i^j-^Jl >-i*>UJl ^ji jjjjSM aJLJs iJ^" ^jJlj 
oLJI L> jp j .ojL^Jl L_j>«_*~jLJI (j ji ooiSll (_ysjS/l 
John ^j-SL j j->- I $ j-j (^j-JD * ■ : Jl ^jj-* t^-^jLi jl JJi 
t(^_jL5Jl ULa jj. jjj^JLJlj (^JLiJl J./g jll ^j-ji j» jA j Tukey 
j-" j t(_JL«JL?-l ^ j jiS" jjj^SJl oLjJj>- _J"I (j-c- ^ij^j ipLwj 

JJLja (_ji ^y^JcJl J^oL«_J ^J-S»- j-JI j_-LLJl !_jL~jxlj I jjili -J 

tLUj-JJ JJ-Vl JJI j^A .Sjl»-IjJI U-Jl (_ji jjjj^l 
LiLS- jjjjMl JjLJs Lji- LLj2jL tSjij^Jl oLLJl 5JJ ^j 
. LLJLJl ^....^o.-iJl ol j'.....ll J*>L»- jLJNl oL>J iJjJjjJ J->LtJ 

o^LJ^Jl jjL^ LJL>- ^LJlj>- j_JI ol jjJLLJI <_JaJ>.; 
^JUJ '/. 44 U~-j ^LJI ^l _jl LoJjj<i tLJUu-Nl 

Lki- L..>.J)> jj Jl U_J jl £*J> jj L__JL>- JJs j>Jj> Jj>J t^j-jjl 
^jJl ^LJl ^y» '/.44 jl (_jixj_ lJj»j .«'/.3 L_~Jo (_/jJLj.j Jj>. 
tlj_j>- JUjc- ^jLj (J-^j Jl jl j j.>.2:»»_ LwJjJl t ^ .Ip c-jj>-l 
4 . ■■■ ■ jj» > jjIUJI j_JluJI jLi i^ljJLt- ^..JLJl Ula jl L_>j 
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L-L) 41 

LjJl LiUi^ 44 <_~J) 47 L~J __jl (3 Lj_a U-j^Jajs 44 

. (3 <L~J 




1981-1894 ^jUJ gO.rrr 

^jJJiJI uLo- Lj-J j jiJl £_k~~j ^^jJl «JL JaJl ^yb L*i 
JLj ►LUl LiLSLo^ Ja ? i _ ;r b- > .Jl ^JLiJl ^LS ^^J^^Jl 
"LwsJl jl ^jj> LjlSIj _$ju L j ^\J-=- j-«-Jl ^JLiiil /j* __JI*ju?-I 

*?Jb?-l_*Jl ^j-j jhjCaU 4..A JLtJ I 



^jStLJI jWl^JI ^LI LjJu» 1934 L)L>_J ^jj^r pJi 
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j^L^Jl __-JLp» jly.»-; tRoyal Statistical Society i _ 5 jL./2->-^I 
On the Two Different Aspects . (__LJuJl ^> jJL-bO j_jLb>-Jl 
JJL>«j i>JL«^j 4j->«-; <»Li t «of the Representative Method 
liijjL <_$j>- , - l l JU-C-I j^- (jU-Jl li-* jLalj ^i—jjJuJl iuJl 
Jaii) 4-__$j jJl j h*-J>\ jJl i~~i>L jJl CjUrlk,./? Jl (jLiuiL <»li il 
<_£ JJlj tAi>cj *-ljj>-l -_*l j^JiJl jLS" . (LJ jl.o.J (jLai-il j_-_j 

jjjjiJj ^^^J-^-j-Jl jjJJiJl jL>cj^/ 4 la . ... i iijj-W 4_J jU-J <»ji 
Jj-L>Jl ^l j>-^l IJla Jls- jU_J jj_k>l . jj.J-iJl dJS isj (jj_. 
_; <ui jJs ^j-o— ' j *. «confidence intervals SJsJl cjI j-i» ^J— " 

. «confidence bounds iaiJl Jajl jj» 

015 (_$JJl G.M. Bowley ^jL . <» . ^ jj— .Jjj-Jl 
^ji c-->-Jl ^j_si> j-« *j!jI (ji>-*Lj . o j-Ss-Jj ^J-^J ^L o . i-» -*- 1 ! (j-^lj-j 

: (J>JuJl (_J| a>J| -J cjI jii o-Ip 

(»1 ^-UljI ^JlL» ^ ^J^, jLS" Ll U Ij-SL- c. ...I 
jSj (jL-Jl ouLu i> jjw 

(jj. Js-N «Jai. _/j) 4_-->- (j-j ljftL _y.JJl -bJ jjSI 
LJ IjJl 4_«-gi 4-j j-Jij MUo (^Jajy t J.,/7 all iJlA 

ci j «ulji ,_y-Jl Nl J jJill £j\a-.«\ . ( jU-J 4_«Ji 

J-js-i <>_>-jl !l J jU_J jj-wSjJI jij °jj *3 

c. ... I j . jU_J J-~-=- iaJ-H _$J->- __Jl L_* j-^l • ii-j 
. «iiJl 4pj_»-)> C......I (_-* «iiJl» jl LLJ ij5L> 

' ■> c 

i 4jo*>\5 __-9 jjw-I J jU-J XS- i-Jl o j-J Nllo (_J jL (_Ji-C-l jj 
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L_« ji_i Ja ?'__»- ^1 Ula LJ_>-L _,J-. Jl 

j^iil i>L$J J iJU^-Nl J jjU) Todhunter j_U_jJ _i ^ 

—jjj^-juIj j j_-j_> JjLS _)_» j__I LJ_*-I _< J_* ?( j-—»- £_*— Jl 

^(^^LjJl t-L__>-^l jjiaJ iilju J ojjL ^Lwa^i) Edgeworth 
j j_>Jl Ula J jl <__? jS - aJI ~A_>_i L- Jl LL*- L_ jiL-» Jjk 
?4-...-.Jl _ jJ_>Jl oJla ■>.,,<? Jl j jS_ oL-p <_» -L>-L ,_$JJl 
tijjLSCi! ^s- Oj-.fr Jls _.__? jl (_Sj.il N . . . _J_o juLlpI N 

IJU- ~-l j__il A-jIJu Jl__P Lgj __ j-»-—" 4-ij » ./> (oi_~) . . . iiJu 

* (■ *■ 

LS_5__ji J_sl__j i<b_li j_P AjjJaJl ^ys jP 4jL jJs» d\ . -JjL-^/l 

. ULiJl a^j_ Jl J__,l jl Jl 1^l_-*>U J 

_-#Jl iJjk -jo JjL il_$_j_- _,__>Jl _JJ- Jj-» __J__il JlaJ 

,___* i-n-ij^l p ■ -l a o ll jl ~£__sl jJl . 4___Jl -— -jIjj o j— n_ 

^ ^jws 4jjJ__I (j !____! J jl L^J_>___I __Jl f-L__*-Nl 
__IL_>- Jl ___! _y~Jlj 1 4-JLo-:-->-^\J o_jj>__Jl 4-_-.^L_ jJI 4_ji_Jl 
_____ JlaJ . -i-^lj aJUj-*-*-! _^y J-r. _r ^ .^J -»__-'_ I 
t(llij yt- JC -J l_l) __jU jtij jJc_Jl jl L-iT toLLJl a__L__o 
jl L.I _-__o a.o-.-J j-j__JI UJ_*-L __Jl a\JL__>- , _I jLi _JJJ 
j£j jj l_l 0 jl .U-J_l _JJ_ __JLS l_l /100 i_wJ jjiC: 
^ J-*L_J U_-j_JI a_JI 7.95 4___J Lo _,__ . -4__J _1L" 
jL_J fj_-__-l jl_J ?I_L 5JUj_>-I .2JI^>1\ j_- /95 ij_J 

4__JL 4j ^li Lo i_-«__J (JjjJf _,P Jlj_Jl IJ_* 5_iL__S _J iLs«Jl 

Oj-^i-j __! jLj ^^SJ j . aJL__>-I UJlS ^Ij_>___I L_->__~ iJ_>- __Jl 
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. X>^o\ jjl "jJ>Jl oJl* f-\jj L "i yu» \ jf-\\i:...*\ 

i"J_J_Jl oJL* <__li (jSJ j ^-JiiLJl ^-j jJLS . I.j 015 

LJ, »..*.,_> j»J ^>-l j_jl ke- j_>_>_<J jS y> jS> l"..t, - jLS" Jjii 

oLaL- j_i_i J j* *■ J • Ij^ ,__» ,_,->- jL-J 

<uLLJL»J jLil . LJ_>- j_«Jl oljjJ-SjJl ljLo- J j_» 
. jL_J <L-lj_ la* M "jLc- ^j i«*_oL-v-Nl LJLjl?-NI» 

"Jjjl *»-LP 4_>-j_ (j_?*)U^J-_-l "JL~_- j-m-J <_JLp LJLki 

<JL>Jl oJjk j-LJ J-~L-_ . j ... « .:.«JJ aL- j_Jl jjJJ-J <u>-L-_Jl 
L jLpj—j i*JL-_>- > _'l "JNjJL; L L jJ "la." y» -Jl*_-_ ^Jjlj (j-° 

^j-iLoJo M "JL__<Jl J->- iJLjJaJl oJLa ^LjI jl C-.JI 
■JL^-I» ^-L-* jJLWl . JL^NI ^jjJl oLJ_k_- 
<J|J.*.-..-.. _J-i> (jjjcJL Ujl*j ^Lij t"JNjJl oJla __L ««LoL-Nl 
,__-»"■ I - ■ LaJ jj->L_i __Jl l g . - a i "-wsLjJl o_LJI J ; la g <w?L>Jl 
ojLp i>wJl j jSnj jl j_Li (^j-^J J-tfJ . _L_vJI c JL__*-'-'l £jJjJl 

. i_> jsJuJl oLLJl JjLi- t jJ__JJ 5J j_U_Jl p-Jiil < - c - j-oj*"- 4 (jp 

"_>_./. Jl __jjJ_Lb_ jli . LLJ jL-J 4_»____J L IJl* jLS" 
^jaj t (^Lj-s-^l ^jjJJ J___>jjl J_»L»_o jA jJcuJl jLS jJ L$Jl_ 

_£_-L__-Nl £J_jj-Jl 0 j-Ss-9 <__» (_} j__j JL__) jl j 9 '..■»! L_* 

^J Ij-JlS f __i_Jl jJLJ ^J-^-j -J .>T L^Lp jJLk»ij 

J-L. _*j->-l o, L*-«-- olj_J»__- 4 "L-J ^pL_-_Nl ^jjj-Jl 

J-S jL _ -_. i j_«_j (_y--- L <t- T _i L >_x_-) t (_gj L_«w ttJl t_il j_>_j*yi 
^j-jiLj^l ^j-j _j j-Jl (jj» IJ-jI jA^ O^-^i 
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CJLS" t jLJ -Up iiJl J->-l y> jl . ila>J ji-T ^Jl 4jI jj <JlL_»J j 

ji^ju jl jLS _uJ . ^J&- yj\ ojL*N U-^jJ t i_Jl_vJl ^ 

L>UJ c a, \ o.»." JjL-j> <>_>-Ijj Ljjlp JJajCj t_i j_** JbJl jl -> . > 

. (__>_>- jjl o_<LJ JIjJo- LJLta 

<X__JI <^iu_o Jjlia <UUL^VI 

i>-jj ^ye- jJaJl ^^aJo jUJ <>_«_Jl ^JJl ^ : \\ JJ-jL ~J 
. <LUa_>-^/l o!>LJu>Jl <ulJL>_~w.l ^s- U_o t<_L_wJl JlJL»J 
^yJl LjJlS (__* iJU- jjl <u_Jl <LJjJL>Jl jUJ «UJSJiwo (jj>J jJ 
ajIju __s _JjL L*jL'l __Jl aJj>LlJI cJLS Jj t jJLJ» LpJy 
J;A_>- j_oj ^JjUJl IJL* __s JJU^s-^l j» j-fjL> LaL . UtLSJ 
oLJl __s <L)L___>-*>_' (^jjjjl ^jLjjJl _jl jUJ jU hjjU-I 
J_>-l jj> __o <uL>tjl __s Li>-*j/ ^J>jlj L_* jS"j USj . «uJLJbJl 

jwo ^j-Jj t Jj*"l jJl (^«j*- Jj>L>- jwo LjjJlaLJo ___><j <ul t<u_Jl 
j j»jjL (j.-^' J jJLa_>-^/l JL>r..^ . o Jo- ^Jj? <u>-J J_5 Jt>L>- 
jJcJJ aJLJLJI U-Jl jl t ioJl J_»-l j^ (jwo /95 <L_J ljU><j 
jl J__>-*)LLi . jjwojJJ <Lj___>_Jl iL>- jjl (jwo /95 <L_J __s __<-SJ 
(jisJ _J t jU_J JCwP iJsjJl J_>-l j_J U->-L./?-Jl j-JLo-:.->-Nl 
<^>__JI o^UJl LJI Jj tJjJJ U cjs _Jl <UU->-Nl 

_;jjl ^jic- iLLjJaJl oJla (^jUai-Nl L$_i f-U___j ,_Jl SjjSoJl 
. iJUJl oljjJJiJl ««__■» _;Jl4> (jc- LiLL> L j__>J ~J j . Jjj-JI 

Jl f.jJ_-Jl J UiJl J_JjJ J_oLJl JU^^I J^j (J 
v_i>jj»J (__s jUJ <Uj pi-j t<u»ljJl jLSoS/l jwo jJSJl (_ji £ji jJl 
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-i_- ^Jlp JiL__>Jl JjL JL» ^JUap-NI <__j t^j^jLJl IJLa 

<*J_>_l__j j_- J_CJ l^Ll- t_ijJUl ^-ji- j_- . »■ jg tbjl IJLa L-t>L><J 

ji «'/.95 -__-_-,» JSL- «d jjJL ji <U_JI J_-L_» ^ '/.95 -__~J 
J ,/> t\\ ^ *_i yu] t_i j— < . <LL>- j_Jl JJJJ jMi- j---*L j-Ju_Jl 
L.J. _$_■ jjj jjj ^LiL- (<_<r*r!-) • • J L-JLiJl 

U $JL> cl i___v-J j (Jimmie) Savage and Bruno de Finetti 
.oNUJl _1L' JJL- ^lJbWi-l £-_J ^l .«L^-^Jl <LJL__^_'I 

t Lo j_-l j.- ^LSt^M _} J-JJ <*-?-J-J _jLL.,. -> - <*-?-ji ^ 0 ■ J j-J^J 

cjLp jJa-Jl j_- j-iSCJl J_>-jj . <uJl J_>-l oLL_5- jp <u_L_>_~ 
~-LiL- JL-V L-J <li____Jl jJ__Jl Jajljj Lj-i j^JaJ <UjLap-^/I 
jL__J _$jJ <Ji_Jl Jajljj jj-C- j— J-S >_-_< _-- J . V >-J c ^y ' - ; - ' - ; ^ -S-JJ 

. Lfr...ai CjLLJI j-a L<s_>l ai ji»-LJlj 

Ula __«_» LJU__»-Ml ,__-*_- j-c- oMjl Jl __. jJLj 

__jj_Jl~/VI jl o ■ i _$jJ <ua_Jl Jajl jj C-w^i-w?! JJLi t <>j_-_>j_-Jl 
<L__J __jL__>_j «-LJlJI ^ 1?-- ^jjL • » j-Jl jjJlSj _jL_>J ^^L-Jl 

j jJJiL-o p_gJl jJ L-S j jij ./?;.j <U_Jl JaJ jj '/.95 jl '/.90 
. jJcuJJ <u£J_>Jl <uJiJl ^Js- _$ j_>J ĕjiJl jl j» 

i«<u_-L_--)/l oLujjJl» jNl jls-I ^j-C jl _j_u^j. ^ 

10 ^£nj_J| oJLa ^L>_jl <\Jjl_>_- «-LjIj . j_-__S a j_Nj_J| cJL- _l_s 

* <■ 

^JL I g Juuj *: I JjL- ^twjl I <; /•»- 1 . <U_Oj <U_£- L>L»_I * <»__ 

. L$Jp L^y _JI <ULJI jJ> -JUJI ^ 



185 &JI apJl>- 



£j ^jiJl is jiaJ>- (_Jaj>*J j-» C~>«-Jl IJLA ^ j-^j »— ' j£\ 

^j>^j jl5j . «U~5U)I iJU^Nl» oU— I LJ iJUi^Nl 

J^u (j-"L> jj L_*Jbl jjl 4.--JnaJI 5-JLaJU»-*y I 6 ^S\i OlJj . o jA 

j jJiJl j-« jL* oUJjLj jJLp jjkj Reverend Thomas Bayes 

t tj ,,n P e-UJ-P- jIjj £-» 4j^U-I (^ji-P j\~-> ^jIj . j-JLp j-"LJl 

s-LjIj c ^ jj olij . oJuL « . oJ l <u-si>LjJl Jjl ... o ll j^J ^JJj 
j~Jl jJ-*- 1 (jJL~« '*JUi?-*>U oUl «u^LjjJI cjUSjJL 

. IjjJ .J.t.^lj W.....JI 

Bayesian ^Uj j^l £-)JJ (jUiJl J-^' ^ ^ J-" 

. 4 r ,.5UJl aJU^-NI j-» .jUl-NI jJLi (j^ij liLJj heresy 



e 




_-__t__Jl 



13 



2Luj pJL_Jl 

«♦ _>-_* «» «» » ^_r » 



j_««Jl -JL___- o ji j-> y> 4j\jLJI aJJlJI -jjj4_>_>- cJLS' 

O jJa....- . jJLc- Ul j -jlJb ^JI Ul j jJl j^ ia— j-Jl 

jLS .ijjjjl <_Jl (ij-iJl j-» SjL>__Jl Oj_5Lij-Ij c^j-Jj 

-Jsl jij^j JJI ^Jjp i__JaiL>- -JLJl CjMjUI ^jja AP j-<w>t» L^___C>«j 

JJaJ . __S"L>JI ^jJLp doge (^jj) > 5.1 lj_LLWlj J g •. . ; L- ^ 

LjJ^jj>-l _J jl ^Jl 697 ij_* ajjj^ol>JI *LiJj jLj» -JjjJI 

^ ..^«j |*Ij J-_5L>- 150 jj*j cl797 -j— i_~«Jl JJ ^ 

. -j__» j-J^Ajj ^-;jl |«-*J | ->-l j^-SC^-j '(jL*l jl ^*-* 1 

4jjj^_«->J| J_«___-j C^JL-Jl __S"L-J| £*J 

-__• j___>«_- jLjl>-I _j_J c-JL_j_JI oLLitiJ^L 
rj^LJl ^Ua-pl ^yaj^ j_- -_x_Jjj- _ 

.,j_Jl jL5 -JLJI 
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J_»-l j_« sJjJ lj__ jj . \£- j_a_=-_<JI bJl- J-J-aJI jL_i_l 

J-J Jj4 S-jLgJl 4Pj4_>wJl J-i /__- ^Ujl jLS-l j*Jj ^^.-S- 

. j^^Jl 




*.V.'^ • j-ll ojji '^jjJl' j -1"« 



J_»__Jl jL_>-l -jj jLS" t4jjj^*?Jl ^jIj *jIj_ 

V J *_<l_jj| Ol jSLi\ ^jjl «_P jV4^>>J> jl J_pl Jj jJs> JjP S-L>- jj> Jj? 

*laXS 1 i : 1 c- i — -__5 Ojj 4___»L~ia-s ^^j^a-K-Jlj £jLi L_g__2_*_j 
S J _i-'_J J-s-I^^Jl JUijj ^Ji ^JLe- ^LJl jjiJl ^ij . ._-jJLs_J_- 

^-i jJ L°J___ . i.-_j p-^-p-Jl l_jJ -__aij 1 *_ __jI jS ^IJLi-JU-Li 

_j_p jLS" 1 1268 -_j__- Rainieri Zeno j-~-_j ^j_-_~jj |*__S'L_>_JI 
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jjj%' -J J -LpI j c jJ^C jj>_ a_jL_I J_>-j_Jl j_J jl>_-. Jl 

^-L—o jv-J • L_*JJ OLygl ■ /? s 1 ^ '• J £__J ^-5 l ^o .t. 1l ol j.* 

tJjS/l _j-l>__JJ l-g. o.l.. .. ij c aJLwJI ĕ j5 jL_>_jj J_— -< 
j^a j . SJUl SJL- ___Jl ^JL>_Jo ^ jj* jLS" L» ISI L^.:.a.,i 
j^JJl t^JLJl _j_^>_"_JJ l«j o 1 ...jj <_£ jj-l ĕ j5 J__~Jl j-->-j -J 

. _JJl J- lj_C*> J L^J>tlA) aijjL 

jj^ J5 _$J jjiC t JjVl o^SJJ J__Jl jL_>-1 JJ 

iL>- ^-JJ _J_>__o <_ jSJ 30 /9 aJLo..»-! SjP j^_>_J| __i 

jLjl>-I L_J £____ tUjLi _Jj^l S^SJI c-JLi" lilj .SJLJl 
^ _Jj^.l Sj-SJl Oj__>-l lil Lol . 29/9 _-JUl *Ui*Vl 

/8 jj>_ ^j-jLJl ^L—jS-Nl jL_>-l J& 4__J — .,<?" t<wLs<ajjJl 

4JL_>-I jLs . L$J Lo _J» j-c- j SJl—l Sj5Jl jL—J _^>__>j .29 
o_L)Jl __s aJ_jL>_4 j j___>j _jJL>r : o ^ _JL Jl j ■/» - ll jL__>-l 

jl _Jl _J_ j .<..:..,..ij . __>_Jl -^jLj __Lp o-UJU-o tjL-j_Jlj 

oJla _j J_4j j . cjL^sLsAjsJI oli ^«-w—Jl ol^iSJl jL_>-I ^_~_> 
5jL>- ^.JJ _JLJl -I -r ^N 1 _jJ->_j~ jL_ >-l -_*_> 5jL>- _^Jl 

. yup S>-j^ _Jl SJLJl 

jl SJL*_>-I JLoJiwJ il . -LU j j .:, o II UL*j_>-'>_ JLLo IJla 
j r -'_l jL_>-Nl __U iJLJl JLU^Jl _J Ujl*o. L 
jl John Maynard Keynes j.:...._" -jL_o j y>- — jl . ojL_>-N 
_jl__" jL_>-l aJL__*-I jLi JJ__* j . ik> j j__o oNL__*-Nl J-5 
_JL»"- ik» j jJL» tAlJ-Co _jiijl ^jji Sjlj__i Si Jaj ^jiLo-JL JLL>_o 
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. «LJljJLc-» ojL_»-I k : .L£} L»Jj <lz£j> *>Lo o_j?-jJl » .riNJl 

^,,.9 « i jllp «LjJI __* Bj. »../? <UL_»j_*- L*>L»- _ *LJL <>-•_>- lj 

c_J . 4-o-_fl ijl . ( j__>-J_JL j,^ j j-Jl ^iJ^-* -1 -^J J '" a cjr"''' J""* - ^ 
__>jL>_J <_>JL«-Jl ^Ju* jUN AjyWaJl ^L_J> jiJl jLj-i-N ojJJLJI 

j»-g-Jl __JL>J| (jl . i) j_»_ Jl ^ ■ t ■/»" £jJ _-!_* «LUjjJL- ils J ■ 

jji) ^UjJl __^ « i 4-J !-■>-:-■>- 1 jl jjk «Llgjj-JJaJl LJL <_._>■ Nl 
iJUi^l (tAL. ,_...,^;UL ( .l_j v _ ; l 



^jj OjjJaj __Jl <L_>j jJ-J l oNL->-Nl JS" O. U 'j>I 

c_J_L>- -__>jjJ_Jl v_j|JL»-\fl jl cSjio _J_e- jJLp ^r-LJl jjill 
jj c__»l jJl il-Le- cu-Li . lfs- _l_>_Jl jJlkJl -J-LJI _Li 

i p*>LJL o jJLH IJLa j_»Ij! _yi Reverend Thomas Bayes y^u 

: _L*_L- <_iU___n _Jl oJu^ jjj JJsjjJJjl oNL__«-Nl £y*e> ^Js 

. UL_-b I >LJ £___-JJ ol 

<Lc- j^_>_- JaJL>- Jl» c <_J_- j o j_4 _Ji __Jj_>- £jS j _J> j7.g.'..L 
JjJaJi . cijjJl c^-C-^L! (jljjl _j--J>- ^jjJj V*"'-" <i'jj' Lr* 
__p LJ_L>_Jl _JLkj_Jl __- . «JUo» j «J_J» J-JJL^JI _J_c- 
J-CJ (jljj^l J-JJJ J liLs - «_L3» j iJsjjJJ» . «Jbu» JJL__J 
. __w>l _J_c- c__p*>Ul Jjwj_^ LJU__>-I _J_c- jj'j-_-J c _L_>- 
ii»jj__w» c«J-J» JL_>I __;___>- LJLSL-L <ul j^__; i_JJ_i5I 

_■ jj>- j -JLo,:,>-l JUjL JJL- j,.L.--- . _JLk__- j_P ULaj . «-L«_)>) j 

c^__jji _?! jji (j_»-ij jj ji 5_» __«) __<? jvsi i«uji 
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tLjj-JLo jL5 ^ykjj^Jl jl <IJU___>-I jl . wP*MJl 

<upjjJL« ULj_>-I jl . Jj Jl jL_»___»j <cjU_>I 
Charles A. . it. ..<>■». . I _JjLiJ ^Jb Jw>- jJl jjUl jl ^ 

. Smith 

JC-S- 43 1 jjl OJL^-j JuJ . LjL>- 4 ■ ■■■■>Jl aJL* J-^-j £*^J 

^J_2*j Aj ^JaJ OJl^jI JLiiJ . \ g (t O jj* JLaj Oj-Uj t 4j j_4 
ijjl.; Jl ^jP IJLjy . ^U__>-Nl JJ_>_JJ iwiL Jl ojLJI Lg.'J j 
JJ-p . iJaiaJwo j-tSl ^-^ 5 ' <U»jj-Ljl -JLjl>-*>LJ j-_o __Ji jLi 
oNLJJ <uSL_Jl ^LJyi JLp jj>JI OjVl *LJLp oNjU^ 
iReye's Syndrome ^-.-.j ^J» j_o o^j*^ J-^» '«j^LJl 4 . . Yi W 
ti^ljJl oJLa Ji> . L aJLJ <U» j-_s<2j> «LJjJu j jjjji j^-g-ili 
j»jo jj-^j j-Jl Ij^jJ oNLJl ^jw» <Ltj_«_>_>> £-_-_>-j j»jo 

jjJbj N ^jjJJl C (^J^J: •/> a !Q (_5-»^j-Jl j- 0 U-jjLLo 
«LwjS/l frLJ_P |»J-ij • «Lj-jULo , g JL- j-SsJj <uU _J> j_jl _y> 

jl j_-J> i-JLU. oNL-j oL_>JL*_- -_JLjl>-I k_<U~j>tj 

jjl ^JsSj U* _j_oj . -__-* _J> ^JI ^jjjj jj» j-aJI ^ j-Jl 

s-iUj-Sl <ulJu JJJc- i. _jl jU->j_w- j w_JJaJl ^JLp ^j-j-jJl 



j 015" .Jj-I . i_-_.NI IJLjj UL»J t-U— -Nl _yi ... jjjli j j ljj (1) 

-__ .-J*jjJ-JI -JU-^l jisLJl jjJ-J JjVl _-a>__Jl -JjS" js> LUy 

jil yA ^ji JjJJLSj . Ljj JjIjj __Lc I jJLS" _JU_J jjJl -JUU jl 
jl) — II ._L~ __U « j_»j j-_j _]_-->- jJil Jj" _JLpj .-JL_pI __i UJl 
. (aJL*. <• jill i>UjI Uis-j t jJ_JL 3— j jj jj i_— i 
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J_j_ -JlLJl ot* jJ-Jl ^J-C- Ju- jjJLj J_$JLg_»Jl jj! ^Ji j . -JLJl 

. Jis Jy/>* -JL>- <LJj,i 

-—«jtl ^iSl ^jjJI ol jJCji jjJLiJ JjjiaJ ^l-bkwl jl 
.-JsjjJjJl -JL-^Nl _JLi _y -^JiJJ jJ-LJl fl_L_^_J_l 

t-JljJ_C- _lju_l Ljl ^JlP ^jjJl Cj\jJCj> -JL-L_- ^ *\ j*\ -^L* 

J : ■ ^J-c- . ol j -.- wJ L o -U <uj>-1 ./? o 11 L_jl_»-N I k-jL^- ^j 
Ul» ^j^y..:...- jLU^-JJ ^kt- j&J? -_jL_- LJLiC-L tjLJl 
I 4_>JLj<_. __«-, ^^JJl _J-.y».1l ol j-l- jl /95 L^Ju _^J-SL_- 
JL_jcu_L IJl* (j\Jaj (j5__->j . (( _-j ^jhc- ^ji LjjjL. ... i j-« ^J-c-l 

• j-_J olj^Jaj jjji (jJ-jl jl -j jJaj 

(( <Luui_Lj| _JJl_____yi» J>-> 4Jl_ui 

IJlA j^ AjjJaJ ^IjJ^J__-I t C->ljl__ ojJj tjLlpl (_$ j>- 

^^j^o j_p Lo-jj-j» _JL___-I _JL_a . j-j-p -Jl ^Jlp JL»__Jl 

ojjJI (j-L-l jl L_iT . olj-JC-JJ ^Jl»____J L>J__p -JLsJLs-Nl 

L-iT J_j . i^JUl oL^LJl -_w<_j-I ^Jlp ^ j-__>J. -_J jw^Jl 
coL_L_Jl JdJLJ ^j j jJ cjN L»_i_»-I c-JL£ ijj-~ ^ j_^j ^__ijl 
j-js-j ojLJI) ^_J«__Jl jj-L-j j_*> ^^J-Jl -L_»_J1 j-« _i-_Jlj 
ol^_J<__Jl Lj___e-I l_l .^jjjJl -_g_J k , ./> T _$JJl (_ij j-*_Jl 

."i t(--_»j_JLjl oL-L_Jl (_J_c- -JajjJL.) -^JljJLe- Llijl 

. ^__?lj (_Jj- Jj__3_Jl (j» sLjNI Ijl* 

tjjj_J_jJl jj_Jl __j\j_j ^ji jJ->«-j jj_JL___>-Nl __~__>_- 
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^Aj-I . 1 ..." ^ j->- U-S" « t«U..JiUJl UJUjl-*- :/!>> 

^JiuJ jl?4 Jju (_j^UI ^Ua^-^l £-«j^JI ^Lol oUiUJI 
«cjnJ j tU„«SUJl iJU->-:7l 4-oIjUjLv-L j_jLJ |»UjI j-J t(_JjS/l 

jl j~ /-»"1 . 4.»...J.tJl U-gJl aJU Jui> ĕl j->- J5Cj *~~Jl> ^jP £-!_> 
4JU--»- i/l iiJl (_U-I ^ L-o-yaJ-o J jSll 4->o (_J |>JUJL-I jU-J 
. i^jLU-Jl ^j/) «.> J j->- 4^-„->Lj 4jU* jS ia_4i> (jS\Jj t 4-w-»J>UJl 

j-o l g . -, a i A>r ; r.1l ^jl J j-^j jjl (_JU!l a!>cj ^ ^vtf> jlj 

SjJsJl olju 1960 U— |»jJ_Lj ■ <4 J a -> (_Ji ^j^jJJl 
./jJULJl ja j-JLSJl ^jUo 6 U-j , _ ! . Lu ^ SJu^UJlj UoLSJl 

tj-i j-o jJJil |»lj-_>- i/L ĕ^J-U- UljJ-^-Jl iUjJl C-->«- r s<->lj 
J jJsJl ^yi aJL* U-jj (_Jl (^jj-IaJI j yiJl SjLjJ (_J cJu<3jj 

Jl- Cj*>U>-a j-jJaJ ,__-Jl oMLLjl j,Jij«-i> C-j>c- : -n~>I (^yJ^ 
oJL^I UUL" _yi JLjU-J ISCjJUjJIj t 4jLv-->-^/l o;>U«-Jl 
4_v->Uj t UU jj> 4--jj-_ Jl SpjJl (J-JaJ JljUj . 4^jj-_Jl 

. UJaJl <i jJUll (_jS 

(j-o j-JlSsJI _>j->-jJ 4_Jjj\-JI 4PjJl 4jjJ"1_vJI (j-oJNj 

(J-C- jjaljl jl«...'J j.-.U^^jaj t JJ_>Jl iiJjU-JI ^...jUS/l 

LjJ tloUJ <UL_>«_o jLSot-T UJb . t_-JuS/1 .jU ^IjUc-j-w^ Ji\/I 
** * 

j.*"; JS" jj t IjU-M jUpMl (j-P (_-i £_vi»U . 4_Jj j-_Jl 4 o...JI (j— aj 

<Uil o/.-a-^lj . 4Ujj\j-Jl 4jUjUJI i_j jjUl : U--jj.>.Jl iUJ-JJ 

. 4j_> jjJI 
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^ltj-jJI a liiilnnll £J^__!I 

£«. U.kp LjJ- _y*-Jl J^-J AjUa^Nl -oLJl OJbl 

jJUL/^» y> J-LjJUji Ujj »»li.JL_pL JIjUjI tl970 i__v ajIJu 
^ JlUI t David Wall ace ^j—Nlj J_Ji_o.j Frederick Mosteller 
OL-.S/I _jLJL JjjJU- jJjJLJ LoUu-Nl t_--JL-^l Lj_L__-I 
^jSsj^S/I jj__jJI jlyl _Jl "^L^ jJ . L\i _jLIiU_JI iJljjJl 
_-__~r ^li j t 1788-1787 i__ _i Jjjj.jJ SjN j Jj_J_»J1 
Alexander jjjJLL* jJ_L_jxJlj tjames Madison jj_~_oL 
__y<-_- __o J__J_~ ajL5o t John Jay ____>■ J j-=r j tHamilton 
. ĕjL:,.M.a ^LwLi oNliJl jJ -Jj . jljiNl Ula ^Jj aJLU 
OUJS/I __L jj— jjUj OjJloL* <_i i_JLJl jy_l ajIjl _jij 
j-Lp <-__?_- (2> j^L4 J-" _^Ij • LgjUL lj_ol ^l 

>»_ tl$i _iJ_>_Jl OUob- ^L__»-Nl U _7^LU_ ^LJI ^yj 
_jJl ^J_>«J)/1 oLJlsJl oU ___=• _i jj_JLi ^NIjj jJlLl_. jj> 
jj» twhen ___» tif lil JJ_o oLJ5 eJunj . «j j<.aJI» 1^___;._ 
.and j tas J___o twhilst 5 j-JLi t over Ji j_i tbecause J_?-1 
N L$_dj t iL_>JJ jj«_JI _JjvJl JI^jI <__* o___*l oLJiJl oJuJj 



_Jlp Ijj Ul» jl_" J_) ". 4„.a'.l —Uj _>_! ,y _L__I _i jj jjL jl_" J_) (2) 

Jju ojUj_»l L»j_j-j Lj-j" Ji jli" jj-LL» jl , l3:<-l —jUJNI ^ il L* 

. ajjj> ^y* oljjw» _j^L 
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ojjjl t_J jjLjI (J-^ L_vL.il Ljjjo|j->_-_*l Juwuj t <U.>n.- ^jLui J-<->J 
ljJL>-J C LjJ (1) j ■» .,<?,< ^jJl oLJSjl CjLU w r»-><* j-*J • <_5 JJ»-Jl 

. UtjTLLSL L$j>Ijv>___'I jl jSJ jLiljJl i_ab.?-l iJlS" _-j}~' 

upon __Lp <uJLS' tjL-Jl tj.?;- _JLp Oj— olo <»JvJ_~-J 
LjJIj <LJ_>ol jjiLU |»J_i___jlj tiJS' t_iJl J5 5 ja 0,23 Jj_v-j 
Ls-j ^jJI J__»l jjj -U-l) . <UlS~ t_j_!l JS" 5 Jj_v»j 
tJ^LWNl ^J-p (upon ^J-p) <LJlS' ^JLi-^-j. N Lj-i -J-L^ 

t_-Jl J-? Sjj, 1.1 <L-_Jj JjL-jo Lj c_.Uy.lj 

j>j L^Jyu ip j_->-<> _$l Aj-j jJI oNj__J| .Jl» i-a./a." . (LJiT 

..i./i7 N LgjT ^l -_>_-=-___ Llijl LgJl L_U tiJLS' L__JVl 

oIjjJLSJ tjU JS" _J-p t_~$i . iUjsJLJl oLJLSJl j» i\ I— > 

(Jjj* _-p <LL__nJ1 jllp ol__J_SsJl ^ ^jjjJl ol _J«__o J_>-'Sl 



_jb J_* : Lj-i t_LL->_<Jl cjLJLJI (3 j-U- ^ Jlj— Jl j 
iLjjjJl ^jjJl o^L__>-l jj» oLJLsJl __LLj (»\jl^__-_-I ^jLJ 

olj_J«__<J1 <_j_JL_>_jj t olj--i>-_j oL-_)jj_JI oJ_fJj ? jj__LL$J 
jjJUlj __S\j_J . jjjJ_oL-J jj___j.iL J-«- c ' ^"^J-" -JT - ^ 0jJ_!-_JI 

. oljjJuLJl eJL* _J__s-J jjj tp_jJl_«_p| _-~ ____i olj__L~jJl 
^-Jj^ 1 JuJ_*J JjU_o ^ ^j_jjl _-o £jj ^jJJuJ 

. <ui t_<lL;.>-JI i___>_Jl 
jl <ds_>-*>L»j tjjjij^jJl _g j7....o jjJJJ ^Jj 5, Jj-j-jJI jSLoj 
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gjy {y> o.jji-U t^J_>-jJl jASsJ oljJ«_Jl oJJ o_Jj>_JI ^-J-Sl 

,jjJl t ^j.- J.«.*. Jl ^LJl J-J ^jji ^Ju>c."...-Jl olj-jcjl ■ a./t. 
. JJiUl j jJl 4jL$J LSL_j»I JU_i AjjJUoNl Jj-"Ssj 

JS" o j_ in 24 ^J LJlSsJl j jJl-L ^J___*^.l t JLiJI J..;..- (_J-_- 

l y> 25 ^Jl 22 j_-_; L$Jl_ aJlSJI jj_«j_U ^J__i__-I j . 4j_> « dJl 

. <JS -_Jl J5 

(JU__>-I ^jjj" olij -__lj____ J*-j JSJ olj_i*Jl jjS\J 

_JJ_ oLJ-SJJ -LJl JU-*__-.*>_! ;U>-U-_Jl ^oUJl ^ ^ 

_JI (J^jj ^jJl __jIj-_«-*JI jLi tiL JaJl oJLjj . jlSCJIj jUjJl 
j\ jjJ_-L~ J-J LJ jj „ ., -i . N ^Jl oLJ_Sj| jL___u-l 

CjI j^jcJU Lfr~o ...i jl (jSUj (_Jlj ti__»l jj__J> Lg ... a'\ l_J j j-_ o_U 

jujc-Sm l ijjji oij____ji jjj-i; ulsulj . «ijjji 

. jLSLJlj jUjJl _.!_ (i (jjji-T t>-^>*J i>j*sCJl 

__o' , _l _j_i . jLSLJl j jU jJl jJcli Jj jJ_»_jNl oJJl jJcJ 
Jil in _J aJ5 JL_**_J j^Soj t^jjjJ-Jl j jiL! *>U- ^jJ->«J)ll 
_J -_<L_l>- j-JJ _Jl j_i y IJla j t JJLS" _JJl J5 ijj. 20 ^ 
j jJUL v--j Jjwo jiSl jl i___ 200 oJL» J^U- JL_____.'_ I ^oUJ 
^ j jj i-j jj»J _JI i-ijjl ol j __cJl jLcpI LuSU-jj . jj__j_Uj 
Uplj-^-N LSUjJ. JL___ _J j____- jj-Ul jjJl (_J olj.Jc.Jl 
LjJ^U-jj .(j^U^lj jUj^l j___ U*_»l_ j_>_j LJL ■>.*_>- 1 UjjjJ 
oLLS' (_Jl iiLjl <-iSj*-\ (jS"Ulj ij-jjjl jjji oLLS' ^Ij__c_--I 
ol j-i-Jl ol jJc_» jj-UJ tLSL_jj>l JL___ jJLp (j^Ul j jJl 
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. «5J jiJl (j jJ LJjI jJCjl» lfc,o,....i ^jJlj t iJ jiJl 
c CjI jJCjl ^jjj jij^ j^ ^ij^ ^lJj"*~J ĕjLc-Li LlSL»j 

4.1... .1 „Jl oJLa ^J jl j.o.i^N I Lu^Ujj . iJ jJl ol jJcJl ^J j^j 

<jji Ol j-JcjJI ^jjjJ jL^I Jj.jJs j-P cJj j_« Ju*J <_J| 

N . ilLJljj Ij5L*j LSjJI ij ji <_? ji olj-JcJl t LJjaJI 

. ^jjij-cjjl jj> Jbjjjl iaL-»N JLj*-^U ^-JjIj ^JO jji U* Jl?-jj 

jJN-oJ . ^-jjjlUl i*) ji i*) ji olj-Jc-JJ oljjJLLJl ^IJij>*jl^Ljj 
«—c-T : «UUJJ iL^L-iJl aJUj^-NI ^LJ jj> ^Nljj jJLLj^. jji 

. ijjo-iJl IJL* ( jjiUL» jl) jj-jjU 

4J—. 4j|jLi JCj> ^LpCj 4-Jjj\»Jl 4.L.J...JI ^jLj (J-JaJ j»j J-J 

• *UJShj U.jl^JI ^J 4.. Jj c L~JI j-iSJl ,_J-p 1980 

jl (j— *j j jJ j- 4 CjLUJI j jJXj LoJCjP JjI Jl oJla JjJ» jjJaJj 

LJ j-^J i]s j>Jj> j^ji oljJcu j j>-j U-..y>- JJ->eJl ^JlSj . jiS"l 

4-o;Ajl eJjbj . ĕl \in o ll oUL>-^Ljl 4Jw» ^L (^JLJl £J.jjJl ^jj 

(iJji oIj-jCji LJLc-»-l LojjJ LJ jiJj 'jJ^ 4jLLk*Jl 

JU-P 4_,j|jJxJ| CjU-UiJlj .Uj>^j^I iJljJl ^J L$j»t_-0 jiLoJ 

^jJl IJ_J (j^U- (jLCjL; 4---.U- Larid and Ware jjjj Ajj^ 

.J.L-JI j, 

oLUSJl J, U-j.j^JI ^j-JL-bU jWjjUI fljL±c-J_l jl 

4-Jj_5-_- 1_JL-I j»jJLaj (jJN-»J . ^JjJlj JL) J...T.IL 4J_J_4 4_jLs_-?-NI 
oJLA -_>«_*_» jjjjjj ^_Jj|j ^LJLo _L>-jj Nj l -_Jj_?-_/o ^jLJJj 
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J»_j iijiaj ^IJL>tI»«l ^JjP jJLiJL j jS\.»»aiJI js\ . k_JUVl 

.(♦___>- iUJ J^-^jLaJ _J— 1 jj_J-__^w_Jl Jiljj ^Jj i^Lp J_Sv---j 
|JL>-j-4 IJl-o ^JjL ^-S" ^..t. : J l.j JJL- _$ jJUJ _ijJI ,.._ 
^yioJl cDJ. JJL- j^l Jl _-Ja_ ,J .oLi^UJl oJlA J5 J_*J 
JlS\JLJ| ^yLy j . jjj-JLjJl j (_$jL>JI j jjjl LJ j_>0 Jjo ,____>- 
4j__u 200 JJ_- j__-' _/-L*JJ Jb jLijjJ 4 ■ ... JL C-JLS" U_5* 0_j__>_o 



_-)_ jjJI -^L____VI 

iLJU__>-^/l ^ j-^jLo i-_>^U_' jjjil ^>-T ______^-_j oL>_Jl j-* j 

-JjLJ J j^I J-o-Jl JL-j> £_■ j_>- j_o 2 j£La}\ C-JLS' JLil . i_o j-Jl 
^ j . jJLp ^UJI jyiJl ___i -JU__>-'_'I j_- Bernoulli ^JJ jJ^ 
^ j^Jjl jjjw J-«L*__J U!U__>-I U-LS" oU-J JuJ ^IjJI 

yjjj L. J. (Jimmie) Savage ^liU (^y*-^-) . J jji» 

c5* ^L-^sLjJl j__iJl Bruno de Finetti ^j^-i _;_■ 
IjJ>[»*a cjjji^ .1970 j 1960 -__- J -j__jJ1 -JU__»- , _I 
LJ 1960 -j.LjJ Ji LJjjLS" JU_i ___* -_v.L>- ^Uaa-l __«Jjj> 
JlS"jj L _■ j>- j ^»J__ ,_j^il Li" .jLSoVl oJL* (J^ijij ^LiU ^j-SI 
tjjli^- j! jjjLiJ JaJij JLa jjSJ j . -_j-j-_JI UJiJl (jjLbJl 
jl t*>Uo Jji . aJU -JU_>-I a«_s_v2_ t «-UJlc- j»^jl j jpJj _j«_o 

i iJU -JU__>-I jv^Jajjj i_i j_- 4_jJL>- ^ aJ j «■■> j jjjJJl |< \a*a 
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iijjpi 4~>-L . «jjJ___j> jJUJl» :i_JbJl jl jjjiJl -__JJ 
j^iSJl UU J_>_j >_i j~_ t JUJl jLSL- _lJ_o *-L__>-J Lj-rl l_l 

dJJjJ 4jL* ^L__>-l p g la ; jj < j._-v?N Ja_* j _J _j^*>_jjl Jj> 

^tASJl ^jt- -Ji yj jl -Jil— _J_- tcJjJl dJJi ^J -jjj-Jl 

Sj-LjJl £J->- tjL-JJ I yJt>)> ijW-L>JI __9 __J *>-__! I __« ip J-<_>-- 

JL_J « ! L^jJLLpI \-j\j*J>\ <.i-j\j~J>\ ! LajjlLpI» t j j-j- j j p_* j 
__Jl O00UJI <J_W 0 jpJuj a>L'._..,* _-j j_>- i_r— ^ j— ^ I jjLS 
jJ--j t 1 » . _J l ^UJaJLj j~_Jl ^J j»-$jIj_/?I frLi_>-Lj . i j l_j_^i»^/ 1 

_L->JI j j_Cj jJ t j j.o-L»J L-S » t J jJL j S jJLJl _,_» 

. <t jjjc^-ji j jSji ji jj_>j (jjji j-^-S/i 

_Jlj__Vl J_>-l _J . L-jJJl <JU__>-*>AJ 4->-jl 5JLP ._>__*> 

<_^L__>-I J _y JS" jl JjJL gjJJl t^j-J-i (j-j --UL. _L>_jNI 
L5L»__- > .I jL j.u_> jj_j *4-rj j-*-*-l >_i jJJl _Jj • *j i_fL>Jl 
^ ^J_c_Jl _y_j__Jl LjJL_>_j jl ^ijj -U-j-*.! _-« i>-j_ ^y* 

4-'.._-»-a oljL_L->- J_SJ tjj_____j' jJ-J 4-$->-J __» . L» ojl ./} ■>■ 

i>-j- I j-ilji jl _>-L-o «^../all j>-*>\i» jl --UL t«*U-Le-» 
_jJl IJL* -U-lc-*. t«L_j_o JL- _J j__i_J iJU__>- > .l __o <UL 
jjiCi jl ^jiCo-Jl __o j t _yjJlj 5jU__>Jl (^jJ-t- ^Uj_>- > -I jjj» 

. ~o*_>l ^Jj—aJ -t_>w? j_P oJL__>-*_l ^jji -_—_»L_JI _£ j___Jl 

_r" ^J*- 0 j^*-* J ^ji J-^ jl _J~>J iJPj _JiL --j-*l 

___P O*. l-o ■">■•>- *-l oJ-A --L-L-.-I Ij_U_>jj tij-jjJl __j > _L___>- , -I 

SjL__>- S5jL__o J_>-l j . «5 ^L-Jl jU-ji)) (^-c-JJ i^JJij iJhjJ^ 
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jl ^j-S Js- olS" i.lk-Jl oNU^-Nl j» Is- J LgJL*5"L 
jvi jS ^j-J jj-TNL «JLj-j-NI ^^s^LjJl ^-jLjjJI <■ d-./N 

jLSoSh JsLjjjJ Ji u _J_Jj> jiSl jSJ j (67 <L_-J) JL. _J_>_* 
.(gJ^- <JUj_~NI j* J±p1 Ijlp _Ja*i- ^l JU^NI jl) 

tLoLkJ <LojJl iJLttJL?-Nl i—ijjjtj j-G-i* jJaJl (j^aJu 
iJLjJs-Nl j_s- 4^JjJaj L^JJ^-j ^^-Jl <LiLjJJl jJ_J 

Ij-o . ^Ul jtJajya Lj-i j^-«J <_yJ' <UjjJaJl ^ ^^-iUjJ i <L_jJl 
_jjo __J oNUj^NI _j_. iJJL-. ipj^c^. ^j-jJl ol_»jNl 

e-l j^-l jl ' A_jl jjL ^j^isr-jjl ^j-*J ' p-J j-"J • t_y*-*-*-^ (__-~>t-jJl 

Jj j_-J oLLJl (.j^l^J J . oLLJl ^LLlj V jL->_Jl 

j^_>t» ^JJj j t A.a.....>i> 

«LjlJI oNUj^NI «— (oLLJl) «— <ujJ_JI JUj_-N1 
cJLS lil L> jjj_>J ^^yuju ^^JJl jl J> jj-iJJ 

<L>___> oNUjjJ jjp <LtL_w->> oL_J_v<>_ Njl IJLo . e-taj** jb_jJl 

<LIjJI Js }Lo JLjjJl j> L__i lJ jjy. N J-ii . ^LiiNl oJi 
. _j— » 1 L^JjJ jLjJJl J_r jl ___J_p t50:50 iSJjlj-JL I-Ujj 

oJj-J jtajJ Ijj_wJSM <U jj Ja-s-N J Llj_P (_$lj <Ll ^j-T-a-Jj 

<LjJ__JI UUj_>-NI jli tjLjJJl JLaLiu . <L _oJl <JU__>-Nl 

50 <L__J _j_« jiSI £twaJ («U-iJ-iJl <LJL-Jl ^JLj-s-Nl) o-bJ_>Jl 

j_« oJ_jJ_>_Jl <Lpj_<>_>-_JI jJa-s-^L*) (J-jjJf j-*- ^JLJL jljjJj 

.e-bjw- LJ5 j jSJ ,_Jlj t jLjJl 
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o*yi ■> v>-L> <LJL>_Jl s J^-Jj JJai «L>-L jj>j 

oLLJl jj> ĕj_ S <u_»J} JL>-I ia" <ul o-jjJ t "Lji «Lj-Lj> 
Ju ;>L1 (J-JLjLo (5 jj il**.* J-^LL» <_<j LcLoLJl l$ Jl ' jLS" • L$...-a*J 
LJLa.L~j..j <L_JLj^_S\JI 9 jjjjl jlJ j_J Three Miles Island 
«cl» Lnjj^L «LjjJI SjJiJl iijLS" o~oj >Jl~.->- i Pennsylvania 
jjJaJ ^-j l J ol j_J1j_«J1j oL>-j-L-aJl (jwo j-r-r^ 1 1980 
<ui jLS [^Juuj i<L_jjJu>*Jl jIjjS/I Ju>- jj ijjJLS' L_S . J-c-LLJl 
oLl.S.:.«.oJl cJLSo . ^-^LJl ^J» <_JsL>- oljlJul jJLaJ u-j j-p 

Aj_jJ_JL>_J| jIjJ^I JiSj jSLo-JI jj> <ul t^jJloUJl (_$jj LjJLJI 
jl jJ^I £J j_oJ jLS jjj ,_-l>- • Li-ij-a IjljJl ^la».' jl o-L_Jj>Jl 
(j,<? d ' (j-f. <uSL-*LoJLo o j jw? ^tlJ? oL>-jJuJ Lj-1 ./? o <L_jjJu>_Jl 

ujJLS' JiJ . «JjS/I J5 ^jjsij ^ Ijj^jj-Ij iJpLLJl (Ji oLJl 
toLL_Jl j-_J«J j%J i^-j-J lJj>- A_>jJ LJJu-oJl - g "Nl -> ^ -»-l 

JjjiS" i-uJl oNL^I 

(__s JLJl uJJLS L>_S iJaJsi (j_JL»ju>-l - j_>- j ^jj» jjujj 
OjJ-oLaj jj_M_:>L L^-jS jJsJ : L$J u-_u>*Jl «LJljJuJl u-)L_/jM 

j-j <L$jUL« «LE^Lp ^JI j_-j «LjJaJ Jj . : k-" j_$-l LaJuoj . JaJii 

oLLJl «ui j_^ii>J ^ JLJl oJ jJl _J «L-L-Jlj iJJu-Jl (3j jjjJl 
>,. a «u-jsLj CjLL> oJLaj . <(j__j (jLLp » (__»— «j ^^-J* ^jJl 
IJl__,j .LiMk>l LJ.uJl (ijjjJl (_JI £j-=rJl j-^- j-" oLLJl 
(_jjl «LS-lJI tjjjJl JLLjI t^jUJl jLj-l L^jl?- JjL-JJ ^jSCoj 
t <cL»-_-s «L j . .. • >«_Jl j-_— j (_L°L«-«-) «Li j-Js aJo /J (j-oj i LoL ' .. o :_ 
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IJL* (j-Jljj _P-Ljlw- y> £-Jj\ . ^JLJLj <uj_*_JI (JjjjLil i_jL-^?-j 
. LjJp ^bkJl -JljJiJl J5 ^ ^ jJl/,1 

^jl oLJlSJI jl _^SsjJ (j^jj-jj j-p ^jJJl^J L*-jI I j j?-l JJLl 
s-JU 4j«jjI ^JI Jj_u? jJl j» JJJL I jj>5C*jj . L^J o jo N 
^_jjJLj.'VI : L$JU .JJL-^-Jl vjjL>J-l ^iJLJl <jjA>- Jb-b»_J 
j^jp jJLJLsT-Jlj t <_j j___>_JI j__j J^Le- j t ^jJLwJl-jJI ^__jj__Jl 
J5 ^Jj» JJaJ ?LgJLS" ^jLuJI oJl* o jjjJs jLS . i j__j J \__JI 

j^ J-*Ij_* ,»l_l_L_U Ol . SjI-L^j 0 j-jjL _J| j-JLp ^l 
^jL-Jl ^ -_JJ-_j ^jUjMI 

i_r^*-i tjT^ J £*'j-' ijt* i^j--_>_Jl 
J_>-lj Jji _JI lOOtOOO jj. j-51 -_JJLw. (ijy «J-* Jj-_~>J1 
.50 : 50 JjL»J -jJL-j (jjji ^lj>-U J?4 OjJuL* ?JL-_J 



J __dl 

14 



ClL_bljjJl dj__£ Cljljjd» 



j jJaJ JL*-* ^ji J~-jJl j-ir«Jl j-~^ ' • J i>^i 
OjJuT _ jj J_ii i ( j_>j__Jl j jJJl ^ lJUi>)l 



tAndrei Nikolaevich Kolmogorov _* j jji- j-J jS J^Js^ j£ji 
^s- i. 1987 j_Jlj o jJLp Cj*>_; j**a> (^JJlj 

^jj>\jj]\ *__»-^M ^ Uwi>lj Ijjl t^LjJlj iwwoUJl jj*L j_p 
Jj j-_J JL_M _Jl* ^yJl tLJU^^I ^jJ-Jlj 

. ^-s^LJl J~,__1j (j—Jl ^ <Jl_=-l cJ— »oj 

<iyu jlS" ^s- J j-« j-Jl J_>- jJl Ijla jjl jjiL Jij 

aJJloMj JbJ <_=• i :S . ^yJUl <oLkp <u_*l jJi ^s- 

Albert N. -i-^j-^i . j Oj-_JT ^--pJ-jj 

: 1991 i_. Shiryaev 




4_jjj_;T jL_" j__J 
,,__ — SM*_£ — ; 
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^jJl ^UI y k*j^~> ^JI ^j^i iJtjjj^^JjS 
s.LJap (J j^LJ-_il t ^j-jjLp ^J- ^UI ^ >L cLjjj«_JL; 
. tj „fi e- ijj la ...I cJL>LS JjL jjj«jJl t «LejjJl jjJLj 
<CL>- ^jU- __ji- ojj^i-j^JjS" __& J5 jlS JLi3 

oJjl^Jl <bULL_?l t<L>«j>L>Jlj * -IjjJl Ajlji^. tLgJu5L> 

o ji (J-^J LjjJl •jUjj^I j . . .oLwiL^Jl . . . ^ji 

. jj-UI Jj— £>l j*-Lpj cjLjjJJIj ^jjUIj t ^jl jjl 
jij ^JL-^jJI jj) 1(_£jLc- j-jj- J5Lij 4jLL_j»I c..-«..,tJ 
<Lwlj <ui jj«j» c-JLS' JJLi .jjLUlj ^Jl 3jUj«JI 

J-S" J J_>- L_J_I> Llj "J jl jj LJ t 4 . » . . k j-J^J 

J_.Li ___,> J_S- jj-_-_ (oUD j___J . . . jj_.Vl 
. ^JjLp j_j£ lj jh-.^j 4 la_ i <_oL>_j> Jj«_i Jj jjji- jj jS 

. __b JsL_ ^ <_*j oL LL>| «• ^Jl _->L_j 

__4_jj5 jj» 4-«l Sjj-p oLJI 1903 __> iwSjjjjs-j-U jS JJ j 
tL-jj ^j^- Tunoshna LuijjlJ «Ly __* LgJj_» ^JI tCrimea 
Ul 015» : Sijj <L __- j_J jLil . o_\ jJl o-JjJj 
L__JLs j-TL LjL» cJLS' . ((__o-..j J_S___> l_>-jj__) ^J _)-j Jl jJ 
_Jl oJJLp Mariya Yakovlevna Kolmogorova U j j j_i j_J j-S" 
__jj . LfjLJ_v<j L* jj>_j* jl Jju J-»->Jl J-J y j->-T __9 L«JjJ-« 
«_ij_woLJ 4J_vJwo jUaJJl _,_» cJjJl tjJJJl J_>-lj_o J__tl 

tL«__c- <L_)jJJl <jj-ĕ-!l o-L* __9 Lg_L_> o-_><Jl c-__>- .Tambov 
c_>LS .L^jI \l UijJL Jl ^ ,J .Ujjl c-_Jyj 

UiJjjSL l_« <UL>- C— >r ; j ;<UjLpj _J_s- ^j-JIjjJI «L^L- 
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o jJwj <L-j-L- o_JL>- c-L_jl . -JljJI <-«l Vera Yakovlevna 
. <LJj_j« <U_>_>> jl-Us>L L-lij . <L_^JiJl ____* <jU-Us>Ij «ujJjT J->-l 
e-j_<p>- Jjl Lg_J L j . Spring Swallows ^-.jJlj-- (jLj-r-" 
^ <J ^l j_i-l J jL ^L.. _j--<_-»- _jJ Jljj L j-aj f li • 
Jj»-j J-SJ . (<_-- jJl <LL>«-o ___i ^^(jJs JJlj) oL_^>L_Jl 

jUs>j . (_J) (^jL-j «LoyJl .-Ij-C-Sll j-o (_J) £_a_c>_>«-o jl 

_lLL) j .j la"j -J_5L__- J-y-iJl __J o*}Loj 0 la » ; ^.-S' jl Juo 

-J_-o'_J j_»-Ij . (j»jJl _j_- <_L>_-< ^ l_gJ_>- _9_J_>j JjL_.«JI 

?oL»_i ^jU jj <_-L»J (j jl-Jl - , - Lc - j* L : J_L-_Jl o JL^J 

oLv~LjJl 0 (j-* « j-*- 6, j-^ ^jjj^ j^Jj^ (*-^*^ 

015 . ^j-jkl^Jl <___iJ L }LJ . <L-J_c- <-P__j__j j_> _*_p<o 4 o J.—.ltt.ll 

j^LaJ (j^__»-L __jL_J1 *Lj-JJl _L__I «LjjLJl L-j-uJl ^J jJl>_ 
p-woLya-Jl oJL* cJLS' jl_J . <u-_/-l IS y>Jl o^T j-o -J 1 \ 

Lvi L_J>- J\ oL-t_5l _L_-Vl ___-L- yjwi; ^JJl ^^^IUj 

LjLjJI 4j|jL_>-l JL»-L jl jji . (jJL- J_C _J j jjPjaJ jS LaLj-l 
i—JJ» j . JJJJb -JJLLJ ^JjI . <L-__j «LjJLJI <L-jJ-JI oLg_jl JJ 

Jj_c- j ^L-Ls ^j-i-^JL; > a Ji . *lJjJl Lu ji J-»_j _j-v> Jl 

jL->-l *l ^-1 ^J. ^y, <u_Lg-i <CU__-L ^^-.s-j-ll <L-t- c__li . <u_ jp 
<L_J>- <J JiLi __U_ jl L__>- > _ Shiryaev _JL ^-iJ __-S_ JJaJ . «J 
. _-~»jJl (_£Jj>-JJ U j...-.:.- jl5 -Jl <L~?- lj~S J>«l 

(JL>__J*AJ 1920 <L__- j_>L_- j-o ^l _J j j j_c- j-oJ j.S' J___> j 

^J __JL__S' J-»-.j • 0 j-o-t- _j-<> ° j-—^ LkjLJI ^ji jj>>j <L-_-L>JL 
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olj_si>L>t_<kJ! j-a j_JLS\Jl j >- <c_S\Jj oL_s_>LjJl ^ ...^ 

L_-lj_ iiL>- ^ -^J^J lj_L»-JI ^le- Jl* <^j>-1 O^Un 

<u>o ^y> JjMl *j>Jl ^>-VJ tidUJl ^ja . J)\ ^jj-JI 

Novgorod -jjjjtijj ^^JjIj^I i_UJL-J jLj»l <. jJLjJ _uvJl 

<>JL-J |J_» 4i>-j eiLJ Jutjl . jJLP ^wOLJlj ^j-woUJI jjjiJl ^ 

*>Lij . <uL>«_. <LiLS' ^j-jkljj <>J-S ^Jjjj^j^JjS jl oUL-e-l 

p >* — 

. <-£jjj£-yJ jS j jJs ~LS"Lj Lb-N «WjJutJl jLNI j«» 

LiSj J-*-v 1 j-^— ** j-* 4-*_«L>- LJLl* 4Jj-xjj 

. <L>j£_<i*>Ul ik_LjVl j_« ^r-^Li tijjjli <u-jJu ^ LiLi>l 

JjJ . jSw jj> ^ LjjJ-a ^j>oj A-^jiLjJl iljvjl «Uoljj ^ j .oJL..^I 

Jul! . |»-_*aJI ■ ' )l . 1 Ur « j» ĕ_Lo o j-Lp >vj1 j-* 1 ^ j-*-? 1 -" -JLa jLS" 
jl *c~j<-a ĕ_L ,_-5Li]J jL_J«-L ^LaJL jL>JI LJJaJl <>LI jLS" 
Jo-l jj . jj« jiSi ^JJL" JJjJl J jL- . jSLy p-jJJL' 

£jL £jj L*-; j-lp «LjjI JLpI <--*J lUbl jL-^Nl ^ijjji-j^ljS 

j5Jj «<L_UL- ^-LJl (_;J^I cJLS"» . L>* J5 ^ j l j5Ly> 
. «U^ Nl dU_ Jip-Mi ,J ^j» cS^Li 

<.i-ijjj£-j^jS ^jLJl ^-w^LjJl ^-Lp t_jjjjl *-LJiP i-i j*J 
o!>L-« ^-j cjjJU l_-'JnJIj cjL>_jVI <LLJ--w J*>L>- j_« 
ol jj-jj_JI « < jj_^ij>- 1930 <u__) J*>L>- <J ^_»__) . LJLJl 
LiJ . <LiL_uSL,Nl JjjJlj LLjl oLJjLjJI <> jJL-j <UL-__Jl 
Juuj *LjI <L_bJu»Jl jJL_< djL-u i__aJ_>- t jL-jNl i-ijjjji-j-J j5 

^L-I <ui ^--)j L>-j 1938 <L- jJU . LjLil <LJL-Jl ^-jj>Jl 
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»jj t-ij-^j) OjUI iJUjNl oijJcuJI j-jJ j Ju^«jJ oLjLJI 
Norbert ^j-J OjjjjJ j-U^I . ( J j \\ ^ Lis-^ JjUi C-^ 
^J J-»j<j jl5 Uj-j w j=dl i j£>- ijj^ Up Li-Uu Wiener 
Massachusetts Institute of U>- jJ jj-SUJJ ^j-ju- jJtju-L 

JJiU-Jl ^ i JL>Sll oJi» JJuJ oU^JaJ ^^Jj- i.Technology 

j jjj->J ^jUJI oJU Oj^jj-Ij . i-j jj>«Jl Jj*jj «-Lji <L>jjJl 
4JI ^s- j^j J-** ^jj-iaJl jt-jj tsjjUl LiCj^Sll t_jjj>Jl 
l-U J5 JsLu-J ^j5Uj <C\ ^J>s- j^j . j-Jl 

jjjJoj ijj jj-C-j-oJ jS Jjt«lJ , ^Ujl i-J jjjS-jjtJ\jS U~>sJ 
^jljj JjCj > -Jj t A. ; ." v; J j~J| (—J^pJl j jJj->J ijjJaJl v1jU isJ 

oVUol U5 

.ajIjjJI Uj> <JL-c-l ^J a^jULo vw-JUI ^jJ*i~*\ ^JJl 
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____ (jJL.- ĕlij ^ -^L-j^/L _j_bJL>Jl _iL_Jl iiU- olJb 
ol__-L__>- , _l ^ ij^-jjl '»-»j ^jU-j £- a - 1 -'l .1953 

_Jj_ i_J jJ<jJ . L_-Jj ^ oL_-L__>- , _l -JL* Ji- - ;^'";j . -__JL_J| 

0 0 0 t 

taj-j tLifb» ">L->-j oLS JJaJ . oLs_>LjJl jJLc- _ij_u y> 

Jjjj . , ,U;1J i _-j i___-lj oLLjj-I _J __jLpjJJ L>_-j L-. t j L -j 

oNI J-^-jI . -J L Jjxj j^J-L-jJL %_-___-_ _jj~_ jLS 

^-jl 6 j__^L_>e__J ^ . < _- " _-._j J-Aj -_3jJJ_Pj-__Jj-S\J ĕjj-__5> 

_j___ Tbilisi L ___J__J David Kendall JIjjjS JlJL.. ^JLIijjJI 
t f>uSfl Jl __♦____»- ^^1 t __i.1 ^LL Jl -JjUi. cJjli . 1963 

i- s>^~ ." j___J ______-^L_ __JL___K-_-j . ĕJLj_LJ- 4_-_g_L <L_jL_-JI ^.."^i 

.^jjj-^LJl ^yo ĕL>JL <w_jUIj "*iljJl 



Ji 



_J j . _-jjJ - 1 . A - - ll 4 la , t, iSf I ^j_j ^j__ j»_Jl«_JI jl_S 



jLS JLi! .j_C_-j_- ^-j ^j-jjj-j-JI JL_J_M) _-_-jJ__ ^-j ^jjjJl 
^J__-L jLS . -—o^lj ^L...- j_Jl ^J-c- jLtls^l i__-jj_»_ij iu.:,„,i 
(_$jj jLS . ___<_Jl_J o*>L__>- ^IjJ^I ^J-c- Ij-__- oL-jJ ^ 
L5 -_ . , k j -___! j jjJaJ" o_U jj-SL» ol -— _>-__ J-jLI. J_5 jl 
jj ^jS" ^^-j-jL-j. jJ» .JlJL-S jlJj3 -_-_5 t«J_C_: 
^yjJl A--4-0-H -__JLS Lj_4_- j .oL_-_>LjJl <___■ i-L_JL__- 
t <l a » ■ ■' j -_«--_l j jJ-_i *LL _l_p L_> jJL jj-JJ oLS t L*jjl__>-I 

. «lJ_i_- _i jj-JJ 

Ljjjijl L-_Lj___j^ Ll 1942 <c___ i__j j jji- j_J j_T ^jj-' 
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.jl_*_-. . j j -L_>- Lilpj tAnna Dmitievna Egorova 
JL_>JI ^ j-~Jl (J-i->«j jLS" . j-*_Jl j_- j_JL>_Jl LUj ,___>- 
ot>w>-jj o __»_-• j_« jw. « .... J l ^ j_*j ^jJL jLSj t ^JjUlj 

^ _J-*Li c <i 1 .,(?ai> II JL>- CjIj-»_« -> jjwJ -_jL_JI j» ip- j_»_>c_o 

J5wj oL>Jl jj»Ij ^ya.—" j_Jl j >— oMlj i4_-s->L> Jl ^jJjJI Lpbjl 
oLk->-Jl wiL^5l ^ ^^JLp ^yuj 1971 J_»_J1 . ^ U 
^-j-Jl . Dmitri Mendeleev t_LL, L» _S j~° wj_»_iSM i-Sy» 

^li . 4j jJ (_jJl OLjJLwJLiJ lnji ^^Jl JJ»*i!l JwSJ 0Jj_s->L«_- 

tPop John Paul II ^LJl Jj_, 

jjjUI «-LjI <u"I jLilj i__s_»LjJI LUI ^JjJI j»l a-ISLaj 

jjjJl ^y---»- j.j-*--' «-L JLJ \ CjIjLiUI JjJi_j lj-oli t j--- p jv-»-JI 

^jJ-jJI -Uj ^j-j^Jl j ^l Jl jl5 ^Ul J jj j j>- L)Ul jlj 
-wJL- j _jl L--w_l£sJI ^-jjL j_a -JL-L«_-j-I jl>-1 j_- jl j-. .." 
^../j ■ 11 J-wL-Jl -L__?-l cjIj-^L-wo ^la c-I . a__CJ jjlSJl 

j-—X_-JJ j-0 -JjJjW -J- J-o— >c_0 J j_-_ AjLsCoL jLSj '^--jjJl jj»-jJJ 

. s_Ji ^jjJ? ^jp Pushkin 

->t>L»-i JL-c_>-^AJ jSL. j» -jN j -_v-L>- -_J_>- p ._>•." 
tj^^JLScuJl J_>-i Jli .1953 i-. dJJij j--.~<_>Jl ^jjji-yJij^ 
: Pavel Aleksandrov sJjjJ-L-jSJi JLsLi tJu-Li-JI jj.- : i j^Jl 

_L»_Le- j_- Le- j_«-->_-- ^l <J jjj-e- j-*-] j£ 

us-H (♦-jJL-c-l jj» J-»-s J-5 LijjJL __«_- t-^L-sLijJl 

jJLp ___-■ J j_m-_>JI « ■/> Il jj» . Jl-LS ^ ; . ; .L" ojLp] 
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oLLoaI J-U-j J-jii _-J _JL>Jl Luij _i oLaLj 

(J— ' ^yLjP — i—iljjl OjJLj Jj «iljjl — i J Jjji- j_J jS" 

-JLp) Hardy iJjjLa » J . y r...f-\ _l_J . . . ol . .^LjJl 
t oLi JLi_Jl — JLk-i LjI ..i-? ^-1 (LjUajjj ^jj» Jwlj uL sLj 
^L j-i -JD von Karman jLjLS j jJ oj-__cl L_S 
-Jl* _J LL-iJ (LJUl LJLJl -j ^»Jl j_«j ^JLJl 

oL JaJl _i -i j. Li) Codel J_j_i JU . LSLJLSLJl 

aj^JLp jA jj>-j (j^LI jl iol jJ>\ iS-^l _i (Lj>L Jl 
oL>")U -jL_JJ . -jLoJI 5 jii j__c J jJs jjb jL-J^II 
__» oUL Jl _i «jL,*Nlj .5jL)ll UlJb-l __. t.^-iS' 
ojljj _^— S\Jj . — . 9jj jjp- j_J j5 <L> j-<Lp oL-^L (_j J— __> 
«uMLL» _i <.ii!>L>Jl JL-pI _i J&jjji- jmIjS i*_-j 
Large Soviet 5j . . <JI L-'. ;; « j ...Jl 4_o j__ j__Jl _J 
. oljjiSJJl aJL-j ^LijJ ojjjJa: ^Jj tEncyclopedia 

. J-ojJ <U- jS" ji-Ml i 'LJlj . <-» Ju>-lj i )_>• IjJkj 



LJj- J-^_vVl __« ?J_»_JJ 4_ij <_*->j_>J ^j-J oJLS" ISLj 
LjJ-c- £-J>Ij jjI - ij jji-j-J j-nJ __xj jj ^^Jl o*_L>_Jl jlJ_*j 
J-U. _,p jJ___Jl ,JLpj f-Ls-Vl |J^j «-Lj^-jjJlj ol-jLjJl J-Lj 
.LJ^I 1941 c- -_-J-i5l ,o"L_ij L^-JU __J __JI o-L 
^li 1954 _i j . _j J-___Jl J_lj_Jl jiJJ o->_b»Jl ^^J-LjJl 

J_pL__J iijjJ» -'-srjj '< Slj-SJl _f-j 5-jiLJl JJ-IjJ _,^_>_aj 

wLjJl o*>LL_Jl oj_>j _Jl «J_-_CJJ JJjLJI j-p» -Jl j_JI 

. -___ 4_y0 __•> J-S"^ 
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<Lul CtL-aL jJI _,_ _i J 4 * 

J_>_j i__L__>-^|| SjjjJl JL>«_« _i j jj_pj_*Jj^ *»Li 
£y» J__ __>j_ilj . 4^L_»Jlj «LjikJl J_ L -o .i l j^> _^L_*> 

i__«j , g " 1 " 4_L___tj 4 Ja la '■ i «u^Lj «L!L-_J J_>- _L_jI j-» 

: L_~ jLwL_>Jl jULwJlj .iuL-_>-^l __JL_Sll 

?<LiL__>-;>_ 4,,a.2>Jl Ls_>L Jl oL_.il_.SM L . 1 

j__^ I j - o ~- j*J __JI oLLJL J_>— «J jl Lu5L_j l_L .2 
J_V jl) JljJjJl gsJ w>j^l o1jL\_Vyi JJ_o t__ojJI 

?(_-*jSM C-»_7 ^jjj jU-j! 

<LjJ_J1 oLwsLjJl *L-Lc- ^yyi iJLk-^-^ll ^ j-^-L j-^L (*J 
__U_j tJjS/l Jlj_Jl _,*__*_-_; -JjjjPjJjiT IjU Lj__c- tlJL_>- 
jjjJl J^L- o^L-j-*-^! __jL~_>J iw^LjJl L_^jJj_5_Jl jjJ-J 
j_C<Kj aJlijJs j»_>L Jjjo ) . <L-o <L^L_>- i_^JL-LS" j-JLp _r*-Jl 

<U^j^_>_J| j^o _...l».Ul (_jljj1 _»~o.>- j^» olp j__s-_o OjAj' __->__, 

jl Jlo jj . (?j_L_!l j_» j_>-Ij _y_->-_i jjjSL o-->-j JJLLSJl 

Lg_J___o jl_T . 8_Ju*_- <i uL_jI <L J-j <_j_ ^jji wjL__>Jl __JL.l 

o-L- j_J oJLLil t <L->L>- <L__- ol_ 



JJ_s- JL__Jl J_>J L «LijjJs __Le- Jjwaj>Jl LJ^Lo jJ_j 

jjjjl «LI_jJ _yi oLj>LjJl pLJLp J_>-j _->J j tjj-LJl ^.1? » » 
oLtllj <LjL_Jl oL j__JJ ljjjj> t jjj_t_Jl jjJlj £_-L!l 
oJLS" JuJ . J jLJl *L__>-I _ j>- j <»J_c- j-o J-TUJ «u.o..^!lj 
, -JLo jJLp jyUl j j_Jl oL_jLj ^LJjJ <L_>L>Jl (- _Jl_.'_l o-L* 



^L-JI Slji 212 



. l^a.-la" ^ j_- _L_e- 4.~*.*s> 4j ^aLU oLisL ^Jl I ■/•» il Oil LgJ>5vJ j 

jjb t^^^jJl j ^Jjl ol___i>LjJl jJL«J ^^L-SM J-«-Jl jLS" 

. 4j_j_- <w?Lj o_>o 4-_?L>Jl (3 jJJl jl > JL. V _'I oJla «^./» j 

Henri Lebesgue ^.... ;; . ; l ^ ^jj- J_«_e k~*j>N ^-^> _Jl < .-Jl j 

c ol. ,/>L jJJ -_J_«_, jLk-J (_$j^>- J-J-il L_llp UL* jLS") : j_a> 

4jJ t (,jj ___£ j ">Li_- I ./?■>__. 4J jSj 4jLLi LjLLC- 4jL>l i J>- 4J_J J 

LjLLj . 4iju -Lj_> ^Jj^ J_-l£sJ| i_jL>J 4__?L>Jl i_JL-'_'l ^js j 
/__-_Jlj «_>LJl jyJl ^ ^»L j-i- Lc-lj.j-1 4_JLj_>-NI 4j JiJ cJJs 
•L.y^Ljl Lfr>...> >~l ajLL ^j-JLJI j jJJl c-LJLp j^^ 5 " -Lii 1 ^ 
.(iJU^Nl ^JL-^I L_J Ijjb J__J-j) 

a..t.."5^lj t ^JL-wS-N I iJjLLo- 4 « . . U . __S j jjjj- jjjji jJX3 

JJL- .Ll_j L. o_i_>J LJUj^NI ^J-p Jj_^JI jl \jj>.\ 

Ol . „i^L _Jl i__ilS' . ___a__L- j^-ji- JjSLjJ 4_?-L__v ^J^£> J j ./7 ->Jl 

/_j>L-j" . __jNL__>-NI oLL~_>- ^JI ^L-Jl ■__ jJ_J Lljls- i_J.LJl 

^yt 4 la . ... 1 ipj4j>wJ ii j-*-° /_-^ oIj.jMI oA_j_> __S j jj-C- j_Jj_> 

o_L»j . JLjj-jJ J-»IS" ^jJaJ JJ5L* cLj Lj_«-j «^.,Jj:.,.i oL__>jJI 

jNl ^j-Li . i_ij jji- jJji) _L-e- ((JL_J_>-Nl Aj Jaj oLgj-Aj)' 

4jL_/_M J5 c-_>_Jj JLai . 4JLj_>-;J S_l__>-jJI _Jl L_JI ^ 

. oLL_>Jl >__Uj o__>5 J j>- 

-_ 4 _>-L< r _j __sj j jpjj jS" ^»L5 tLJLj_>-Nl Jij 4JL-- aJ_>«jj 

L» _y) LjU_=-NI cJLbU L_-L_Vlj -JLJI L___j- Jl -JL_JI 

1 4._,.lj Jl __jI_J_>J| __JaJJjj 1 j-wijj-j-jl Jl_4_a > _ , l ^j-jjJu j_j 
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LsC^lSLJl ^ JjL~» J-?-j ioLJjLjJI ^JL^ |^~J Sjtalj 
s j ■ I • j j- 3 ^ ■ (L^->L»l< J^-> ĕL?Jl ^i^c-j «-LiJlj 
J-j«^J LUij uli:,„. oLLJl JS jl (.U-^l *LJL ^ 
oLLJl aJLJl^ ^Jl Ij jJaii . i>5L-« iJLaj-Nl oLL^>Jl 
N jl Ljj . ^ ^JI ^j Jj^Js jj> L^>-Ljl-J <J| ^ 
L>LJ *>\JLl~« 015 J->-l>- jvij J5 oli t^jLJl i_J ^Jl ^Ju 

.,j>Sll r lijSll 

JLJIj . ^ « . ll I g .,<? ^J-P 0>LLJl ^Jajijo -U-oJ N 

-LjUw«-)II v_~JL-\l ^i jJ^i 4_*Ju>_^l ^JJl Jj^l 

vloJLs- <CjN ^j-J-I OjjJl OuL> ol5 cjJLUJI oL^ 

ojjJl ^ ĕ-Lj JjikJI lil Uw^lj ol5 . ĕ-N jJl 

tdJi j-tjJL-" t/^' ^J-r - ^' 0 jj oLs i-b-lj ^j^»! ^ 4j_Lc- 
Ojj Jli t JjS/l £j~-S/l ,_J <-jj ajj jjj JJJI ^J^. lil jl 
iLJL (^L j-sSJsJl (^.waJl . JjJi ^jSjt^ ,_JlJl ^j^-S/l 
o jSJ «uiLjt?- »L> oNL- ^yj-^ 1 ^ « o oLLJl ^y» 

. U>- i.Ui-.>< «LiLuJl olli>-*>LJl Lj-i 

J-J.J ^ oLJj-» JjJLJl ^—Ijj ^ J--L-J 

H. jJLi jJ . jo (_J <u»Ji ^JJl J5LJI o_>_Jl) «J j-_i>_Jl 

ĕi>Ljl £t*Jj| _L_l>- oLLi ^yi iLJ-j- t(Fairfield Smith 

f»LI ^jj oi ji>-L jUa-a^l J jJa-frJ oLjLs j 4—sLjCLj ol jJ__< ^ji 
C->l >C_J| ^jj» j-o_>t>> ^LcjI ^jJji» ^jP JlSwJI <_>-! ji . iJjLcU 

0 jSsJ <~j>-<> 5 jii ,_yS j^i-Jl oULil ol AjjJi?- jLpN i <*.- « .^gJl 
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^jip -L-l-j ^}\ J jJlsJl jx 0.iJj-_« Jj>-jj . 4.L-,~>«.a 

j_5L_~j ^J . 4_»_-3-_s_> j jSJ Ji ^yJl oL-vi jj-Jl la... ■" 

. o-Uj j» <JUp! Jj-I ^jlo -J j . dJJS j» j£\ j» JliJl j» 

j»L5 JJLl . Jj jj^ j_<J j5 «-L»- ,_-^>- »-ULJi Jls-I J-*Jj ^J 

. «i-JLiJ^I ol^_J«j-Jl il?-^» aJLLJI j»lij}U L-J iiJjL-__Jl 
olJu J-J £jjJJ> ^-Jl oJJl jJl k_ijjjj> j_<J j5 -_jL>_j1 o_~*jl 
<_M o* (J»^' JL_*Sl 4_--L-S/l iJjJl iiLjl_Jl i_-J_Jl i—j^pJl 
^jjj>-j tĕJ_»_uJl oLNjJl (_J Norbert Wiener __ui c-jjjjJ 
_J kJjjjJ- j-J j5 -_j}L_>j i\ j_-L>-Jl _J Ceorge Box _ r _S' j_> 

^ya^ti tj J jjP j-J j5 jLSjl J ,/? tl i ( jJXa.o J l j_4 ^»*_>lj t L-wuJ j 
. oj~<_j) ^J -- ' J-va_»Jlj ' C-ij _Lo LgJ *»■ - - " -J 0*}L>-~j 

^J LLsLp j_;J_>_J ___»L_Jl ^JIp- Sjju_JI ^l j_»SM c^»jJ*^\ 

oJLc- __o (ijjij (31 ^1 j-gJl jUaJ_Jl la ■ .-lj . (^_«J__Jl J_4_»_-Jl 

^Lj iw-S" j5 j-a JL»j j~->J ' ^jh ' L<__) j_j) j-L-jj 
_Jl^j__^_Jl J_>-~JI jLS" l_1 L <li yu> _j5L_Jl j_« -(|>ij-^"' 

ji ^jSm c^-_ ^jjj jU-jLN ;l>-_-j j_* (JijJjJi 

^jj» j J.....J oNLiL_j 4___. JJ-jJl ot>L>_Jl ^^JjuJ . ^-«^Js JljJjJ 
4___jJL _Jj jji- j-J jS JL_<-I j-« Lg__-l . •. T...-I *J ^-Jl --JL-^I 

. (jLdjNl ol ^J-U J_*-l ___J 

S_-3I ^JI jijl ^JL-_-VI ^ IjU 

t jj£j Jjipl J .,<i> » o I AjL>- ^jL^J kjj j jP j-J jS" jfi'jtu 
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•■_ jl J-J cjL» 4J_nJ j t ^ygLj ^jjk LJjLo <Li ....U c-JLSj 
5j«jL< J j>- LL j^SCiJL oL~2>L Jl pLJL^ J~>- ^IS . aJLj^ 
caJSwJI 8-La J->j jj c i jLSCJI IJla ajLS ,j_->J j -^jIjIj °j5J 

bl 1 1 jLlSCJ^ IJL* oj^i-^l Jj_v2-Jl ^ ^t^ijL- L>_S j 

JL* ^jJlJJ ^L_->-)M dUj^I jLjl, JOs tJ.L~Jl oJu- J-Aj" 

. aJ (_$JJl ^j^iiLJl 

: JjLcJl ^j» ijJ>S\ <Jj jj-pj-J jS aJ a» - cJLS jl2J 

A—^sLj A^jJaJ ^jl JjJ ^£*ljJ' <j"*J' t _J- f ' aJLc^-NI (^j-J^ liL» 

aJLc-?-^! <_-JLJj oLjJaJl jl Ul&j . aJLc->-*>U <fCjL» 
^jjLa?-^!! ^ijvoJl jj-jj tJ->-lJl jj° L^___-i a_>_>c__Cj> c-JLS 

^J_£- oLjJaJl oJL* LLia-o t^L-Jl ^-^L Jl ^J-Jl j-* ^ ji-JJ 
^l ĕjj^jl iwsLjl (j JJl (JjUaJ jl <-_->-_ IJJj . £*Ljl ^jl 

oL_>Jl <_-JIj_>- j^a « - ' aJLj--_>- > _M ijjJaJ i_j j jjjij-J jJj Ljp>jJ 
Jjs cdJi J*-J oNjU^Jl cjL» ^IjJI <J c-JLS .-___-JljJl 

ijj> jP L$_j> JSj toLsJl (_J L_l__»-_« (^" aJL>_-»- V _ I I ^Jajy; Ljlji 

i-_s<s>L jJl ^jLJI j^wjLJ t-___<>j-Vl ajLp _J aJL_J1 jl . JJLJJ 

oL^jjJl oJLa (J-Jaj (_£J-o __-Lp JL»_>j t-JL-i_>-^ll 0*}\Jl>-JJ 

. aJJIj Cj^L- __Lp 

jl t aJL___>- > _'I Aj JiJ i_9j jjP jj j5 oL^j-b (_J ^jj» jZj>j 

^LJ jSLu . «Cj|-bJ» __P-b_ aJ jSfl jjj>bU b j_>_- JUai JL* 
Ljjj ( j~-JjJ ,__Jl iijJJl j~i-> *L--Jl _J ol-l_>- , _ l l j_0 -_p j_»->«-° 
A .,<. 't __i j_-L_-Jl J-5j>- I il_j . aJ>- %j j*-^>«->- jl aJj_-_ a_>-L-_j> 
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. ^JL-."---! f-\ ,/> 't j g « t oL-frjJ-Jl . ; i ^_>«_oJl __■!__>-'_ I 

ii j__o LJ__ _-_»_; t ^il Jl ,j_-jl aJL__-NI ajj__ ^l__>__-*- j 
oL-Li _j!__>- j_- !__>- !___n__J i-JLS" isJ.; __l__»-'_l *___» 
^J_*___j Lj_p »___.! _U_ jjt, Li . A.^ĕW __J_ iJL__»-Nl 
^Uj ^J>J\ ?£jLJI JJ___J ^L-*->l £-ij~Ul (J-JI 
f-L_-Jl jl tWilliam Sealy Gosset c. : .- ji- (^U- 

_L>_>j j-_ j-^-i __ jj 4__5\Jj t 4j jJ>_JJ 4_iC— _J| ^jLJI jjlS" j_o 

f-L_j 4i j__- j-_ Li_«J !_[_$ . LJ j_>- oNl_»_->-*_l _____>- 4 . . S 
Lt...." j^yJl aJL__>-*_I __*_L»_LJ (j j____j t _j>_JI _ij jj_- j_J j_T 
jU-Ml (J-jju (_j j t<___i_- jL_o -J_- 4^jL__>-NI o^LL__Jl j» 

. 0_l 

_uJ_»Jl ^>_-l iJLi (j__>__i «uJ_ __*_ jL>__j tAi- L*i jJ 
(jjjJl jl _______ jl <L)L___>-NI o^LJ___Jl ji (j_i> j__ii tjJj^U 

jl IJL- ,___v J_~ . <L_»__I ol_ __o__>Jl j ^J-Lll ^-A-»Jl jj-j 

Jj J_*Jl ^tAjJl jl j_» IJ--L_- (j J_N___< ^yJ-Jl £--_-><-_Jl 

_>-_»_- ___J ^.a.V.>. - 4JI L__jI lj-~ (^y-y J_* ^(_JUl jJjNI (j^_j j_> 
Jaii JjJjjJI £*>_Jl oJ-li j$J_- jl ^jJ-m J_» ?jJjNI y> j» 

?4_-ljjJl jd-^J-C- __Jj>-l jjJ-l (^j^ j-Jl (j^ -J__>— « 4_- J-o-*- 0 ^ 

JjjJ_ j__ LJl <>,:>-*>- ^y-uisJl ( _ s _»_Jl _L>-j^- "-rjJl («J 
__LL_ ___! . 5_ j->--Jl ^L___Jl _JLo, :,>-*_ (__L___- (__-_—« (o-j-uoj 
(^LtJl jjJL-Jl j-« jLSsi'.! ^-<Jj t j_»l lisJ-....o _i j jji- j_J jS 
tj j__j_o JjLSCJ 4_LL_ jL___i ^A t4jjlj_-Jl I_x^Lj_JJ 
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Lp J j-s_— >JJ _j_-_sjjjol ol . ..^Lj e-LJ—J 4__j j_»*J O^jIjL-ji 

Paul Levy ^LJ J jJ jLo_c-l ^ t L-^Lj LjLjJ_»«_o «LjJaJ 
t Ls»«_) *i/ 1 ^jji j__lS\JI jJLs^jLs t oj-wJnJI ^LsjMl ^j— Jlji " ■.••»"" 
ilL^JU J_>-j ioL^jjJl c__>_--J ^yJl 1 1965 __s Lj_-J 
. . . J_» aJUi?-^! ^ cJLaUJj ^L_>L Jl 

Cy i>Lr~~«^ <J>jjj*j-JjS _JLJ^j_LJ -bjJJl ^jJ 
Li. JsLlJlj sL>JL; L-jL 1987 tjjj_si/Jj^l ^j-i- 
J_J jiLw jj «j^^l ,_5* • L_»L_ .^1 jLSoNl ^y. Jbj-Jl 

. aJJ- L^jJ jJI jWj^kll J-LcJl ^ 

j^i- JL t4JL__>-)/l SjjJl ^yt ^y^Jj-Jl jUoMI , U_~>j J 

CjLj Ja_Jl __S 4-o---Jl oJ__-o*>_7j _-S J jj_P j_«J j-S" __j|jl_>_Jl __j 

iOJ_>_j J_s LJ jLLa I JL*j . c-U__?-^lj LJl o :>->Ll i_-~_>L Jl 

. 4kJ)l\ J5 ^jP «4>^>_s_Jl» ^L-)ll l> jSUJl __S yu" Lj_P 

j./j.-ll ^LI 4jL|J _yS J jJjj»-o ^L--»-! JaLJLi L_»jj j_T 
JLjC^L 4jIj- (J-C' ^JjJ' *L-Lp jLSj lL_-j Jl ojjjJl 4jI_Lj 

«■LoJLp __jL><_jI __jj_g__>j • LjjjjIj L_JLJ__)j_j ___ sjj_J___<Jl 

. LS\jj__oj_Jl JL>_/0 __S ^j*J jJl 4-pljjJl ^ - ^ °j oLtfL jJl 

" (■ (■ ^ 

L-Lil _JL~ jlSj l <L_L__>-^ Ajj_Tyi il__ AjjjJI i»j_\>Jl oLiJl 

i*. g ll Oj-iJ . L-__J j ll oLjj_^_«_>Jl J_5 ^Ji J_LjLo_<> ii--* 

-_,.•.;,.,* LJL__>-)fl 4 U * ;bJ aJ_>_- *L__>-*>\J ij.^j-Jl 
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oL/>>JL« ,_J-c- Oj-_>-l _yJlj tVestnik Statistiki 
dJL_-Ji o j_SJ . 5jjJ_>«Jjj iJLJl o">L>_» __« o j^Js> o^LLj 
isLJ^I oLLjJaJ LL_s j 1924 5_-~ (__* j \j^A ^ .: .,, 'L-, 

.LpIjjJI oLybU L;U>-Nl 

-U .v.Ml oJm> ^J| -_^j___J| L_~_ij_jjjSll LjJiJl s___$_>cJl 
oLjJajJl j__>-L jJaJ j .1930 5___. jJL_- s_jL*jI 0 .t. ai ^ 
*>L_i t ( j-~J j ,_r->jLJ Lw (^-fd-^ OjJfc*>Ul *LJ_e-) ic- j-__>e_JJ 

^ >L-__>->J (^Ul J-^LJI ^lj j_-~_J 
^j-LJI oLi t Lp j....,tJl j j___ jJ LxJ j . __c-Lo.->-Mj |*JLJl ^j ji 

(__~i>LjJl j>j g ^ ■> )lj . _£ jSj__Jl Ja_J__>__JJ 4_*_J>L>- L_c-L__>- > .l 
LJiCJlj . iJL__>-Nl -^JL-S/I c_Ji ^ ^ljJL-Jl jJ-uJJ 

L-J (( ,_ r s-' jjJl jlJJL»Jl» -_>- j__7 ^l j..L«Jl j_JcuJJ <L_-j jJl 
. 5jl_»l IJL* ^ oLSj t oLjJaJl ^^i^-LJj ^j-jjSj-Jl jwJ_Ja-i_<JJ 
-U-J^l LpLs-JIj L^L«__>-*_ I iJa__jS/l J5 kJa/k; jyj JjjJ 
Oj -_>- ^jjCoj N . j-_Jj ,j-_> jL — -"L jJaJ L_J j-Jl 

j_5L<>_- ljj-«l > a-s--j ol ( _ r J>j_-Jl jl.LLoJl oLSL»L . iiJ_s_JL 
oLe-j_~i tL--jj ^j-J (jiCJ j (JLwljJl -L-ci-"! L$jjJ->- 
^jjL 5j<_>-Ij__jj . LjL-__>-*)/I __jL_J>LjJI ol L-JaJ oi™> L> 
S.S JjJj5jl j (_$ J ^Lwij-Jl -L-7^1 *L__>-MJ 

^^s^LjJl *L__>-Nl s_jI__>-I LL>«_- (^i j__J Ji 0L5 tZarkovic 
■ « r : 1 1956 a___-, The annals of mathematical Statistics 

:-ijJl (>- JJJL jvSll 
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xjLi *>LLc iJUl ol j_Jl ^ L~.UJl ol jUpNI c-»--^! 

«•Li^-Nl ^Jl iJl* _plj t'-U_>-Nl jJLc- U-jj jjJ-j ^ £j_J>jJl 

ijb^J UU-Jl ikuSl JUwo ,y ijjJiJl JUjcl-N ,>>ijJJl 
oUo^lJl ajI$J ,_J> ^ySs^-^Jlu^ JjL^J 4J_>_- olx . <JU_>-Nl 
•UM_-__>-)M J-l Jl L__i (jiiU ^l -jU^bU LjJUoL^ (J^L 

* * " 

IJla istjj __il5j . I a I la - j-Jaj jjj L-jLjJ OjL>-I jj tL_J>Lj 

j»_$JU_cl ^ jl j.o.i. M Ml i—jUj» *L__>-NI ^LJLp j^jd jl oUjNI 
*U_->-Nl I jjyLJ Lft...u ji-^l -UJlJI JlaUJIj oU»L>Jl ^ 

i_*J J j-C- j_<J j_5 . j . I j - ; - " « - j j • _$ j-Ll •>! j_<J (_S j_Ll CjI . o ... 

^j-^— *i jJU»jj . I . _i j N.V.Smirnov _i jJj- : .> .. . _i . j j 
iiLo*j/l ^j . *Ua_»-Nl j-c- UUJ (j-> l ./» i:^a t V.I.Romanovsky 
o j g .. IL <,.:.,., : jL5 (_$JJl E. Slutsky (__$_.,.,,,;-L.,. . I .j-_uJl 

t«-U_>-Nl (jP _?UJ JL-J . -L-a-iNl -_Lc- (^S I-IjIj «U jSJ tUJLJl 
Ajj jJJ Ujj . . . _JLL_I jJLp JL>>4 _J> JbJo- (^Uc- (_J (jj> jjJJ 

(_JUL;j ._ji?jjl ^UaxiNl J_Ja>_J obl «-U_>-Nl — -w»l t-U>_-jJl 

. (_£ jw^Jl ^J>j LJlp jj-l (_y>-«-) jl L_jc-L_j>-I LJlc- J_uj 

t Usl jJLJI _jL_»J_JI o 0j_JisJl ^L5j*j!I j jJli — j»J jlJ 

UJ jiJ . J___>-Nl w>LjJl AjjLAi ^y^i jJ-T ^ JS" j 
. *L__>-Nl jJLc- (_jj UJLJI -jLjJI ijJaJJ ilSLL» j-^Lj> 

(_y_J JJiJ . --U_>-Nl _JLc- (_J-c- U«_mo jJI ijj jJl k_ii jJ _J 

Trofim D. j_$J J . _ ^jjJ JLf jJI t-L_>-Vl '^jLc (j_JL__v 

SjjJ (^j-colj iUjIjjJI oU->Jl ijjJaJ (j-aij _$JJlj tLysenko 
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jl jJC- ^jA 4_-Jl -- ->■ L$-___J J_-'L_J -J-l J-J"Jlj OljLJl 

I _w; JJl *L>- , _ , I *LJLp .}j^_>- -_.J- . "LjIjj __jL « ...- Jl~_>_j 

_).<?-'■ ;j . ^.'■■>_-- jl ^.-''LjJI ol_~>Jl _J J-j JL_pI 
^Uj^/l -_-JL c 4.W...J j ,.J| -_jL_L__->-^J L-^jSjjjSh ij^JiJl 

J_»-° ^j^j-jLJI j kj^S j_<jl -_JL_2_>-Nl «jbNl J_J 5_>_Jl_Jl 

L_- jjjLjj Ukraine UljSji ^J ^ljJJI £jl j-Jl o_>_wjI j . -^-Ji 
oLL-J ^jt- SjLp c^j^Sj-Jl __Ja_--Jl J jJ c-_>_-j c Belorussia 
^J>j -_-__Jl *_____, oNNl j_- <JL5LjJl -4JL->.I -UJ-LS' c -_;__> 
jj. c-iiJJ ^JI -JLiLLJl l^,^Kf^\ _.l_»Jl_, cJ--JJ -_>JL_JI 

^J CjLjjw» ^-iJj-Jl il_>_jNl 4_>-lj JLoJ . L_--Jjjl ^Jl .,<? o ll 

jj» ^JJl JL--jJl _£.}L___-Nl JsL-Jlj . > ». jJJ f-lJjJl 

t -_>j_£j_Jl -__aj_SC_-Jl -__-jj -UUJ-j j-tjJ» j . -bj—Jl _}j_—Jl 
_^« ( j_j<-'> _g j."-..-." 1 3 - 1 >- L__>-l (_Jlj c -J_il.-.T . ll oJL___>-_.Ij 
oLij tj^^j-Jl ^,- CjLi £-» Jj>L»J1 c__Ji .-jjL___SNI -Ja__jS/l 

. j-J-Jl _-<• c-LJl ^j» 

j_J OjJJjJ JL-I jj-JSjy)'.'! oLvtf>LjjJl f-LJ-P jLS" L-J-j 

jjJ___SJl j •Jsjjji- jJ j->" oLjaj j j-oJ->_-..j Norbert Wiener 
__,! j_t_Jl J-J-w-Jl _J Alexander Ya. Khintchine _->L__i_>- . L 
Walter -_jjb-j_-i jJlj jLS" c-_ r Ssj_ r -S!l __jj_>Jl -• j-f=r jjjJ-J 
jj_-W»jj tj_jL-_<JJ L5 5Jj_-^l -__-_$LJI _J « j-Jj Shewhart 
-JljJ -_JL_ 5 _>-^I -_JLJ_I {\jScj*\ vL5 L_C,j-/_l *pL-__1J 
_jj__-_;j «Ljjjj^Ij -_;_kjj--S/I -.-c-ljjJl J_^L-_cJI L_5 . sbj_>Jl 
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(J_e- ĕjili £jlj-<«j «. LgJ aJJ N o\l ^LJl L^Jj-Jl 

. (jJ»l jJJ f-l jjtll (J^«Ij 

t_jL_ij jj- LsSLJ o jjjJl ^ .1 ...7ij Jaii 1950 i~_* ^jJuLj 
t_j_SL L_«_w* Jl o ^ b ; 1 1 ojjLJI jJl olJu Nikita Khrushchev 
iJL^Nl twJL-Sll (J^JaJ L^^J oNjL>_- c-o^Jj iL~Jb 
L_»__* jJl «oL-JU__»-Nl» o^I j . LpIjjJI j LpI_u_JI 

j-.t.J jj_g_>jl J_5 (jjS ^->J t -Li-«-o. II (jljjJLjlj *_-_oLS'' N . L 
jJaJl (j/a» i L^iiJaJl *Lj_->-NI ^> _L«LiCj ^yJl «_j*>L>_JI 

aLjl>JI aJL-w-NI <_JL-^I ^-vjJI (_yU jLS" . ij-c. Jl jj> 
^U-Jj (>^j-Jl jLOU J..15JI jL-jJNI jLUcJI L-jjJl ^pLw-JJ 
. oLjuJI ajLjJ J ^LJl ijjS ^Jl J-J-_>Jl 

. IJL* JS" *ljj <JjO (j-JJ JLft Luj 



e 




<J i___a)l 



tFlorence Nightingale <jL*^jL j-JjjJli cJl5 

. ^ j j >-l jJ c-JlS" jjJJl ^Uaj^Jl (jlj-^Jl o^l j__>- j OLJjJl 
<L__>__Jl tj^ajj^Jl <Lf« L_Jl ^yt Jjl Jaii L*jL_pL JLa 
J-..«.:.:-)L ^^Jjjli ,j->Jj i <_--->- _JI 1 3 ...a."... 4-_>«_m_-JI ^L-Ja Ul 

jJLp Lj....di |»JLo v__«ISj . ^j_J_Jl __j*>L»_»JI -I j«l (__* aJjJ_>JI 



(_J.fr iJLiajjJl ol jJJl jL>-l J^jwjU o*>L>_>- _sJ*>-l 
L*J_»jjJj t j->JI <_>-L_< (__i oLx'c>i (j_woL 

. *S jjvjl .i j->J 4_JaJl oLjjJIj oU j__JL 
io j_v (_J JbJjJl C1_>_JLj <__w»li y> j»-pjjj 



Ll 



■* j*J* (J _r*J • 3 _H?^ 



f 

j__p <LL__L__j ^L-n-LJI 4_Li_>Jl 
. ^LjLj-JI ^ j__j jJl j_< 4_j_l_p 



I oLjJL c_>LL_ 
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^Uaj^Jl ji_~»Jl _1jL» jjl JJj '.'L». , k . ■ jl . L$J <J1^»_«_»jIj 

LfL>liJl ^J ^jjsl yil i , — i __JLS' Crimean /jj-jjl JST __j J jAi- 

LgJ-p -L*_i j_~j_l?- jl ii __$* jj*_«Jl 4_>- 



J^ * JJjL O-P _jJ>-l -Li j . l^Ul y |*JJ ^Jj 4_T jJt«Jl f-Ljl ^Jtjr?" 

. LjJLuj --—3 jvJ _____« jS ^yLJl -, * j]l s j.ta* 




JjJlJL; 4jmIj>JI 4-15' ___»j_>_d 4—> _^j— >_* __*j^-s*fcl tL^j^ 

L» ___J-e-j ujjkjjl ^jULx*j 4JUI <w>-L^a 1 *jJ L~_l_--j 

L^jjjJ ^JI - j_*J j i__*__i_«j_j t jL^j>JI ( j_ t »_>_Jl jjj^Iljj-?- j-L-j 

_U__j_> aJJU- L-Jli-i_«_>l Lj_) 1 s-^j >-_--_>- 1 lvington j j__-__-jl 

Ijijj LJ -LJL_> J_J*j_jL ^_J jjli |»-fX-jl I jv_— - . Davids 

i-jj_x jLj__jL j__i jjJj ^ ' ^"l J ■ W-i 
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o>J o j-U ^JJI jt— ^l) jlJLo . j . o : L^w- ^JI cJJLJl 
. (UJ.»JI o*>L>_Jl ^ o->o II» jiSlj i_--S" » j-J-*- sjU-i 
c~o->»-xil Ujllp ol jJ— La jLSj 1909 ojJj 

5jU JjVl Ij^JU; jLS" . Lt^JLu jL, JjVl UJUl V j>Jl 

J_v«J v ->- _J_>_Jl jJ&LSJl j_« IaLILo <.ky^> y^2±- j-f- 

p.»U.7 jj> <L>jp jLSol jJ&LSJl _$_J jU L^lULp J^s- 

i i__>L_~>Jl ^ jJlp ,j /*** * oJiJj LjJI Ji?-^ . jl^jj ..».'..'LLi (j—ij j-L». 
oJJl o -«Jl j_-_J-j . j__>Jl l f . I L,.,.... oJJJ 

J>\ oJliJl .iJuJ^y^j iLL-J^Ul L^<Jlo U oJJU iJjjJL^yi 

. L* J-0-^ j-* * j-iUJl ^yj (_y*J 4*^W<J «UjJLo 

U-JLLP jJjJj U_«L>Jl J jj>0 ^j-JjjJi >___£■ jJ jl L^J *U/ 

Jeremy ^Uuj ^jj^- ULil ^J . 5JU- jJI oJ_* j^j» ^ OjU_> 
^j-jMJL. ia_>_Jl <u_-_>- (j-JUj (^JUI) i-_»UJl ULS Bentham 
■> ll» J->-l j^ ULSJl o o o.J? . (iJLSCJl jjj a-^wjJI 

^.,,-11 _lj_«JU jj-9j_L-_J V j^.JUlj tj-^jUUjl lilljj^l 
il jv»-j OjS jZm jjJUl J-Jti t L^-— » jj jl _Jl . « jJ^jAJIj 

tl jJL>_jl __i Uil.a.oJl U--«__S\Jl ^ j_J*A-Jlj ^_...lJI oJlJLJI 
aJlS" ajv»-»*p c-jLS" . I j^UJj oUoU- ^ -_L-Jl ,_J-L7 jl ,j— jjJlJ^ 

jLS" JjJ» . JlJLj j*oj ^ ^^?- j...A..„.'.. JJ jA L4JL1 4--_«L>Jl 

_£j_>JL) jjj»->i . . . jjJ _J[ ^yjUi 0 jii J cj\jy ^y\ uU 
jjjiJLo iJLS" _Jl o-jo -lUJU .«jjvo^l oJl* 4jLj; Uj AiJa^Jlj 
.Jaii 0L1--JJ cJLS^j jjj ^ Bedford College 
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J_>~ u> ^jJl> ^J LL.-N cJLsil i«l J _JLS' Lf-j»-i jj» 
U ^ij . oUJl ^UwiJJ j J>jU Jljjta /__« Nan Larid -AjjN jL 

jj ji _Jl ^jUJJI ciLLSUL . *l « J5 ^j-^JJ ^Ui ja o-p-l 

C V sA» JjJ . . . ^ijy ^Ls-j Jaii ULW CCS" ISI Old Vic dJLS 
J*i1 j»J» tCoJL>Jl j_J Ojj^is-I tis-j-uJl j_J j . Ujuj> Li j 
^ju^tjtj j»Jj tolj^— > Cj*>Lj sJl«J oUsiiLjJl is-lj^ jw L--i 
cLL>- ^J S ^L' ocS" ^i JUipi j <. ^LJl s_-_*-i jj . \ jJS JJJ ■> 
.«jlj^L ojU /11 N ^^jjjSJj .(.L^l 

Ujlu- oLwiLjJl oJub Jj>L. Jj«JJ ji LJIj5UL; jLS" ISU 

*s_ila jj N ^jSsJj t ^j-sallSL ĕj-s-J- ^sdj jl _>jj C-jLS' ?C-j>- j>*J 

<tsw.l Ls_i>«-i JjLi; jl ^4^»-; £jJI -^U-j Nl jj-^LJl cjLSjJ; 

CjLljjJl i, s-*- _Jj> J s(_$iJlj 4j«JlUjl aJ-S' ^J j j— j-J JjLS" 

. kiLii 4-)Ll. U ji jj^LJl s-lj-J" JlJj U <ujJ . Lfs»-o-.^ ^cJl 
JjLS" <_$jS[ Jj.jJsJI c~»_»__.j» .5jv>UJI US" J>\ Ljijl» OsU-i 

^J I g * - -lj i 4Ju_ScJ A,so— 1.»-" «J>tJJa Lg_»«Jj»J Ijjj ^Jjl . « j J-s-> j-J 

.sy^UJl CjU^ OjS> 

.o.J l^i-C 

oJL*_a j j_w*j_j JjLS JL—lLo . j . ls_4 J"»- C ' • ^ C— >LS 

i )L_>-j t o_LiL«_Jlj » s<aJl ojJLaJjJl C>*iAj>lScJl (J jJU- t__>Ls_>J 

. J*_Jl IJLa Jj* J jSM L$jI_S' CjjJwsIj . Ja-jjJl J*L«j> ^-jjjJ 

.Table of the Correlation Coefficient 1-jjJl J-«L»_» JjlJL>- 
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CjLL~_>JI oJlA «, \an* Cj yA JLoJ . 1938 <LU- I j^sA jJJ ^JJl j 

li» 'Jj-Jl -> C~9 j-P AjjJU 4__;L___>- <JL l (_£ jjJ CjLL-__>-j 

j-o^Lo L«- ; -L...,Jj J -Jl ^JJj jlj cjjjI ^^-Jl t _ r ->l» . Brunsviga 
^iLLN) Uj JaJl JkjjJI ^l ^JL^ _JL-jI ol JJ . . .oLUl 
jl5j . iL*JJl i_5Ul clL JJapl Lsb ccS" . . . (iuSUl JJap 
aj-JSlJI JJaj-cJ 5 j_a J_S" ^ji j j .... j j j-Jl jLJ>-J jjL«Ul ^ 
CjI jUI ^yA Oj^iSj . L>Pj_<) I j^ol 015 4jIj jJwaj L*-Ujj 

j~fr ^jA JjJ_«JI ^l Lg-J C-aoj t4J_J3LJl Lfci O 1 la «7 ^Jl 

*>LjJs LJj LjjLiij <u LjjLtpl ^jj» jJL . « j j.>- jj^Jl jLJ»! 
o y^j^ JjLS" i_JL>cJ Juio oJLS" J_ii tĕ jj>-*j!l o>l j_Ul <u»_a 

. 1930 i__* iiJu 

<u5lj tOJuJl j~£- cjLSL_ *• ^ i__»Ju o jj g : " oJLS" jl«J 

LoJli 16 JjJ» Ja5l_>_j C-UaJjli CoL>J a jj> O-J» j*J JLiJ 

^LJj) L>jj ^Js-L»- .^lSj o_>- j-^-j <*-> oUajjl i ^L>- j <uJlp 
oLLp U^>->) . JLSi o j_>- __^JJ>L> ^ OJJ} Loj c__~> jp ( . 

e-L-jJ L-_*_>t_L-o oLS' «jN t <(olj_JL>Jl -L.-./J A_s_>Lj i__-jLiw° 

jp oJlUI *J>-jjj oLS" c~_>- iJjjj» ,_Jl ^JLeo .i_MjjJl 
^j «LjLSJ cy-^j' • Henden OJC4-; o__-Jl jLLk>l SJLpj 

. I-L>- LiJJ olS' j t a jCu*Jl 
oUJ IJu L>JCp tOJLJL i^UJl aJlS' ^ .L..a.p cJLS' 
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LgJl jlLl^j 015" _sJJl ijj_>_jJl jj-M-^-j JjLS* „h c- dJJJL) 

l<»j*>_l ^j» j£\ <UjI SjIjI ^j» L_L>- jjijl jl5 . *\ jA j y>u» 
lLSvj^_oj-JI 1<UjI <_J>_J JjMl JL«_C- ,. ; 1 ..J jj^ L_» jP _UJJJ 
-_JL_->-NI ob-j*-"! olj5JL« isJjJ_>- -Jl»_o _yj jL_J ^jj Ijj 

:_.,- o-«-L...I ijr--" J 4 Statistical Research Memoirs 
i_-l_j OjajJ .<JLl--I . (_l>I_>_jI oJ-p J-Jlo . j . _i L$_i o ^J-j) 
oJ-S" . _jIj5JlJI —jiijlj JjLS" Jjj-LaJ Jl«j LsCj^-Loj^JI y.y^ 

j J_>_jJl J^*" jJl ,j— ' j-P — -)l .,(? * pl JJ_P O.JJ_>- J-« J— — 1J . j . _i 

ĕjj^-jj> oJLSj . jJLs.I.j j ol JJ ^j» (_5pJj jlS" Ij_Ca) 

p p * p 

. *L___»-^|I __s <u_>_jI _jL_JI jU_J (^jj-^- |jj L-J-lp l 
oLljijj^/Ij oLj^JljJI jj^j L» oj__Jl jl juupI» : -iJL j J j_j 
*L_pjJl _JI _J_JI clJTj)) i(uL__»-Nl SjLoj LL>- ĕjJJ>- i_-JL_" 

• ((fr lj^jl ĕ _J_J 

. j jwj-J JjLS" _J-P £jljJl j-s<3_>_jl t -1 J_jL.j -LJLIlUI 

0^ r s_>L>i_<JI £JJj ^pJLs-j jl _iJL__S_j <. .^_s_>L_>«_<JI J-~>-J jLS» 
jj _,_>- t-JJaJl oLJsLi- J__>-L. jLSj .«_UJL_pl _jl JlLJJ 

s_LL>- ^y>j • L__>Jl J ^J_,__j L> jl_p j— -j t L__>- j*_-J_>-l o j__j 

f- j-jl _J-*- 'i ■ * i*l 4 <— __• OJ— i"» c j___9 ol j_jj>L>_o jl JL>— ' jj-l 

_J-p J-_-->-l j-Li tSllj-- -JL-J jl ^ cl-.pj lijj . l; o(t 
jIj_>_j ^rJ-?-)" oJLS" oJjJ .-«.IjjoI ^j-JN (.<*_-- <LjL>-)M 

JL-j j ((I-JL--I !<JLj jl <Cj> >_. 1W"j tAPlji __j oj5jjj ^jSsjy»! 
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^ji oLc-L* O^Lj *-L<aJLj LaJLkj l_^A_I t j-.t ■ 3 a^-^L—o «-LgjJI 

. "o- j-i JjL^j (1)15 L ^ gi JJjL^i <L_CJl 




(L-w) J—La . j. J j (IjI—j) ^r^* ^j—JLojl 

1933 <L~* oJLc-Lj jcp jj^^-j Jj15 .lJ.o . j._i o^jN 

: dJJi _J o : .:5j . «uLrJ _J J o-L?-j o_u-L_*5 

^ oLju Il ^ jL tlJuji ^L-j jj— i^-j JjLS jL 

jr^J ' f jr^ J^ j^ o-L J-_*j Lj> L-Lp o j-»^ 
(_$jl^I IjliLp jLS" . «L-oLJl ,_J LJLSJl j-Lo 



Jy^ J\ Lajl 



t4J_^o __)} oLw-.LJI 



11* ^LJl J_oLSLjJ1 £>U>NI _JJlSLL» ,J JUi 
o jJjl ^jJ ^jjL j^Jj . «iJLt «_Jl ^L^-j jJ . «-l_~_Jl 

j jjjjjl iJL_>- _jl _J JjJw? i^-jaj i>-jL>- j^jJI «jLi-^[ 

j jjjaJI DJ^- _Jl ojo . Chelsea _..J _i «Lail Jl 
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iL-L_> i__/oUJl j Jl j^» ^j^» (_Jl ojip j i-ail jJl 
JS jlSj ti~>LJl Jl C~j»-j iUL_>- CjJo-I ^J jj>j 
jj . U-Ls_> i<__-L)l (_J> *U- Uj__& lj_*>L>- _j_o <JJs> U 
. . >L-iJl iU- _i U-iL (■ yji\ jjSo 

Cj JjO J-J ^^Uj^A J_-Jl j-J>_<Jl (_jl JlJL^ . j . _j CjjLp 

_)!_> __aJ . Jl. o . y _>jj__»- cJ-o-cj t jj v .t i j j__< j_j JjIjj 
tcJJj ^-U !_$__>- .__*_• oIjjJlSJJI JjJ L_JI U-jaJc « JU_J 
cJj-Jj . oljjJ-SJJl Oj-J-^l Ooj'^1 Lj_JL>-j! O-aJLii 

c->U-l . oIjjJ-TjJI aU-jj L^-JUjJ «L>». ; .x,'ja L^jJLSU j__JJ (jj^ L*Ju«j 
. « Jj^-jJJ U j_-j l $•■>• ^jJLJl ^ij j» jSLjl J» . ;Aj 

^jjJl j_j>J_JI _Jl J_wol » t-L.Nl dJUJ jJjJLJ _._* j Jj_5J 
jC-i o^l L>-Lsf L_> j jLS" JJ_ . LaLs JL-J JL-Jl ^jAj^ c_«Ji 
_)L_J _>!_> J_g_>- j_« j tLI _Ja_J>l j_-L_ <_£ jJjJI (JjlJaJl __i JLS' 

cJLS" . «^jw-l J-S (_jIj jLS" c~_- ji-j i jj-S/l j-« . . _Sj 
_,__>-_. j» jiSl cJl5 LgjiJ .1_U- 2]a.^ ^L^I _LL_ ^ LgjLjSi 

g. f _» 

LjpL>ol cJLS" . «LoL_> jU_J jl... Jl (_JUJ L>» ^^yr" J a.«-J> 

* * * 9- 

JL_J ^ «ujL-S" k__5ji_il UL* L>o L__>l a/> ■>..,_-:■*) 5jj_. L-Jl 
tA.A.Markov _ijijU .1.1 J jjJLJl jjjJ-j 4jjJ-J ^-y^> j-*- 

AjjJaJl La_l Cjjjbj ((jjj-UJl 0 jiil 5jIJj JLc j-*J 

_j jij ^ Lj-S" Jl_>-I jl ^Ja___.l . O^U-^. SJlp ^ LjL_->-^I 

j jj>-j ^ i^L__>-NI ojLJL ajUjcuJI ^j jjjJl Jj? J_»_-J ^j^SU 

. L^J-jy» (_J> JlJLj . _) . i_j CjU_)I ^)"-»-! jJ> 
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-Jj-JI JUti 

c Ujj-c- c J jLJl j-ol Sjljj J-«-*j • l --a-o cjjJIjS 

JLi ^l J-jLJl jUl -J-jL>_JI J jUo" c 1939 u ^>JI 

cLiU_-_Jl jJp jJjjJ c-JLS . jjJ 

c^jU^Jl ^UiJj oUJlj ^L^Jl JLp JuLJJl jCI cilJJL5 j 

^yjl ijjLsOP-^l ^jLJl LaJuJu>tJ -JjSU_« (_£ U-l J^SL-.. j 
^^J-c _yLJ^I -.JsUJl ^j^JJ jjJLkj^Jl -Ui-I -LLIjjj . L$JJj 
Jl oL-UJl j«ob I j*LkL-l j 1941 j 1940 ij- jjJ oju 

.SjjJiJl ^ljj^l «_U>J 

:oj-dl iiLjj ^jJt -jjJ_- 

jjjJjt ĕJpli _Jl ij^^Sll oliiUJl (_5-H3-Lj l_p- _J_«J j-J 
^l Lj-S^JI oL-UJl 5jjj (_y> cjjj>Uj . -jjJjL-jJI Andrews 
oLV jJl ^ *-±t> jJJ»! ) /j— -J £jjS JJL- jLi" . . . U 
< 1? ,ij (_yjj ^J-S «Jj» ijljj J jJ» c (c~~J j_S ^jJjCj 

<jSj-?JI (jJ>U_; L--t-> - jJ-J ^yip Sj-U-Jl ^l jjS/l j-o 

cctijljjUj (jj-JU-j -U^ ^»1 JiT Sjp J5j ceU-Jl J5 ^ j . L$JLc- 
ily J_Tj . -UsLj^-SJl oULwJl (1-15) VI ^ii-JL ^ ^J j 
oU_jLj <*_^j>-jj ^IjJ^JI _J_c 1 „<j Tl j -L->wJl ^yLj LJLj /j-Jj^Lj 

j-U - ! C-J-S U.'-_j c ^yj j jp JL-pj . . j»l -t -a ll -_jJL>-jj c U , I l 
Lft -_jj*CJl -iJJ jLaiSll /jJ> B cjjJjJLi . . . OJo- Up , $ .,<?«-; 

IjI . o^Lj>_- Jl ^L, jj. IJl*)) t p_J oJUi . «-JJJI jJUJj 
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_J _-S\J j t_J i_-_JL olla^.ll LLp IJla j jiL_- oj_S_- 
.«!_!!, J_»jjj_ jl >-! JLSLL <_W' 

t ojJlj J-- 4 • j^ 1 ■■■■>'>Jl 4 . .^^-JJL j j_- j_> Ojjol ^jSL |*J 
.,-,J ll LSj __i <_vjL__Jl ___% j _jljJL_>- L-L-* Iju jlJ j 



JlJjJ . j . t_S jjj frL>- LJ j . -JLSJl *L___I _-j _JJ^j_~j^J| 

jJljjJl -___» ji L^L-S" J-«->Jl c-iIjlj jJ o-jLS" i-— -LjJl 
j_* j t -_-SL_^ jLSJl _..._>Jl __- j_*j Combinatorial Chance 

O-S _-P JjJl __3 . J U _*- o J l iw-JL_- jAJ _^j-»JL-j -c_^slj _^ jj£ 

jwJjJl _^j t-^LSJl l_L* c_JL_< Ljip OjL>4 .«jiljJl»j 
LjJl>_>_7 SJjji L/.a.^ i-jjl» - jj>- j £~ -_l__«_Jl jLSsi^O JsjjLJI 

:L_$ij ^j4_. jS\ 

j_»u fr__-Jl (jl-l jL _yL>- J-S _jj_-jN ĕjjj-i SjLp ,_$jJ 
c-Jl>j_» l j_AJ LjJLc- c_L_p j (JiljJl ĕ jiCi (_$jJ t_Jl5 . Oj-iLI jl 
t D.E. Barton j j-_jL . _$l . _) j j-_jL tJ J- p ' » j-*- J ' <_s-H 
I>jJlp _y l_L_J LL-N ■£y~p\ <j jJlj (.LjjLSJ JjLi-JI c-Jj-Jl 

-J_-JL>___-I _-L-SsJ j . . . -JuJlc- j (-_>_-L>Jl -_J_> __9 jJj-__-j5nJI 

JLk-c^l J-SL j_a «>Lij L«_- LJ-a-p . J-*_>Jl *L$Jl -jjj___J 
jLS J_i) . __U_ -jLi Lj jjjb-Jl JL_S"Ij -L_Jl Ji» t.ji_uJl 
,Lj_ j^Lo^l __« j-iSsJl ijLSLj L_i j . Ll....i LLi 

L«_-l_>- __s 5jL__vLS' i.Jl>__JI oL/. jJl _Jl c_j"I Ij-J»! 
tUniversity of California, Berkeley __L5j___-j 1_Ljj___JLS' 
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J ^jiSj^j __jj_-Le- . ^.....Il <L_ <l5j (__9 jL_-J _J_p c_J j__»j 
J_jL_-j_«_-_>j t LJjj-L J L? 4_«__L_>- *Ls___>-^[l - ... 3 (_r*lj-"J 
jjkLo j___p 1977 i___- «oJ-pL-J» . 1970 i___- Riverside 

^ o_U-L__- jl iia__J ijj_>_» ĕSL_-l 0->tw?lj t^jJL-Jlj i-oL-Jl 

^l -JjLLJI c_jj_J . (_J_3 __o ,ji _Sj--*Jl *L__>-^[I __jL_jI jv—i 
i___. L^Jlij. oJliTj . 1988 i___ J-a-JI l-L* LjJLe Ljujlc-I 

. 1995 

__jL-J , _I jlj__-_j LL.S' tl962 i___- J-JLo . j . _j o r ._i 

IJlaj .Games, Gods, and Gambling jL_JjJlj i-^J^Ij 

i^JwJ OJ-S L-LLP iJijjj-Nl i_JJl (__s L-jji C~-_LlJ 

^J-p c-i Ljllp j_>"_l jJl-j i_w_f_ c__t-...^I . . . j 
_jJo-l j_->JL ^U.V._ jLSj t _...Jj| IJL* J-»j 
t(_yl JUj _J*L>- jL___>-L . _Li_pl L (^yL- t <_jjl>«_s_Jl 

. ijjjSll -JaJLll -j jji 0_-L>-j »1 j_»___Jl ^ C— >- JL-J 

f 15, jUl Jlc Jj__i>JlJ jj_>JI _JL5L-L (jjj ^.j^l 

L JS tij_-)lj v_-»JJIj jUNl *LJlP ^ N .«^JaJl 
oJi-l jj __-j . ijPjNlj ,_JljVl j* (v^J>L-_»l -_Jl>_< 
JJJ» jJ>Vl I JLb jl C-jIjj t jl__-L LjJl O Jajj A_Jajj>- i» 

i_j-L- __LjJ L_$i . V-bombers Jl ol j_>_-_- JlSL__- 
jl Joyj t__LLp ________■ __j|j_f_i_« L-jI __LjJj jjJ 

^Ja-Jl ___>l ___sl __LSL_j. __UJJ t L-j-L-__. _-9 jj»j 
ilajjji-; cJjO L ULa> . i-_-_jjjl -jljL-'".! jCj j j-JcJI 
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j^j o-b>-jJl £jJ tiJLjk <Lj ji- LjJl . Aj^j^I ^Jaill 

L^. is^ _^J JaJL» JLjb ^JJUi JlJLl»: ^l tJiL^Jl 

. LiL>- *,_ah>o 



16 



^ ^La^SJl iFrank Wilcoxon S^^Lj kiUI ji ^ jjO 
jlS .oLo«jjS/I ^ iJUa?-! i 1 Ja. « o 1 tCyanamid jl*1;. j ,.JI jjL« 
oL>-;A_»Jl jLJI *LijLLo_; oL.^ j--Jl oljLw-Wl jAju _Jj_>_j 

^ j~-_i OtAJUcjj O «i_JQaJl» oljL_>-l Lj-*_-.-« t4jiL>_JI 

CjLL JJ^J ,_i -MJJI otj-jl ajJuUJI iijjaJl oJj* c-JlS . ^jjLJl 
cuiJl j t i^-JLJl jjUwJl 4JL__=>-Nl 5j jiJl _j_»_*iI_ il t __jL>_Jl 

^ 1? « » oLjjSLo _i jij (_yLc- oLi jjjJl oJl* JjIJj>- j^Ju \ 

. v_sJL-^/l oJj* ^y> ">LiU Ijo Lj ,y~S j£1>j ^jt\ . *LJ_Jl 

_jJl __jL>_Jl iLJ__ «-I j^>-l 4_pU___*L jlS" 

JJJjj" . oL*JL-JI y\ _i}__»-l Lj-3 <J j^Jaj 




. ^UjJ jLo_Jl ___« jis «*___>» jl /i_Jj (l) 

_j flj : « II 4 ' . : « I I JjJ> (_£—Jl lC—M J— 1 
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• j-»-^! 1 g ./i » i l v _ a " j 1 v ..^ « ; ^ aJNjJI O . oljL_L>-l 
l A^jLa.j^JI A^JLLjjJl *_JjL>Jl f-l j>-\ *LjI i^Jlxj L UUj 

J_CJL <u^j ^ jj caj^JI *bt *Ljl ^SU^JI JpLLJI jl 
i_i*>L>-l OJu>cj jJj . A-^jjj>_Jl aJjL_JI J^-Ij-» aJJ-; ,_J 

jJLj jj <U_J A^c-lJl J . JpLLJl ^Js- Aj jjj t j~«-<° (Hj^ 

I ^Jw) jl 1j r 5 Lij j jSJ L ULpj . Ajj>_Jl ,_J *s^s^fi jj* 

<Lo_Js jj- v Js > t ( _$ji > -l LL^-1 Aj>t->.:.'. ll j jJjnJ jJj i ^JIjJI j_£- 
jgla; Nj t(_$ j>-Vl ^jLJI ^ -J jJaLL« JSwj t_j__L>_j c A,l,.,<-?a'. » 

. k_JJ JJ ^wil j 

i_jL__>J oJ_»_<JI oLi jjJl ^jJl . ■■ ^j_>LL) j jJij J-J 
j^-jill oJuJ j_?SJl jJLJl l—s-Nj t^jjLJl otAJLoj o— *_vljLx>-l 
4.....^^< t ^sLJl ^^JLp tUji ^JLUlj ajjLJI j_j? j^^Jlj iaJl^jLJI 
. aJLo L»_o jJlSI o-iwJLkJl oljL_J>-l o>_J j .«.,.? " ^ 
aJL_l>-I j,_i ^Jl o-jL-jW-N «j^SJl j^-ill (_$^jj t|»L- JiCljj) 

j-a aJ ./3 0 \ o ll A.o.. 2 ll JL«_»} JUjLJI J-a jj-SL J-i ( • Oj--«-s^ 
j»__5jl ^jjJ O— jL__>-l 4_»__3 ljL_>j tOlJ_*L__oJl j_o_>_» 

oljL>N ^LjJl JlSjJiNl Jl JjL>JI -ji IJlaj . ^ J>>i\ 
i.o.Ja.W oJLS ISI L ii j_«_» 1 _jjLo...'kJJ J-n-^j >— «-_-? . a-_J> jjiJl 
^U:...! J*j ? Jo _i jl LJLp ajL^2jLJI j^JLil ^Sj *.{./>!>:* 
jL-J-N aJL_l>-NI JjIjl>- ^lJLi^l J, jlj^Nl ^l^SJl 
?aJU4j_lJI ^ LLjtl Ll ^LJI *L_w->l 
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ja . . _-__> L. J5 <__>_; t> Cr-SjOs 

_^1____>-Nl __JL_/_I lj_«Ji _-JJl oULjl SJuL-l jl Ji_j_Jl 

jSJb _<_>■ yi J_»_J J -__>_■ j ! JJ Jyi <__C__J| eJ_J I yj> jfu Ji 

. __1_n___JI oJl^J L>- ji*u* j_»- j jJ -Jl j-^SjjJULpj JLlt.pl . __U_. 
^UjtAJ cj^jJj«J j oL^ jJ ^Jj"- < ^rr a oLL^»- >*■'■ o .,«." 

J-/~- Jl _i> J-JijJ . j. J J iJiil jJl ^..il jS_ Jui!) <uil _»jl 
. <L_il jJl ^2i\ L-~>tj __> jL_l --_____. J__j«JI Ijl> . (jjUl 

_,___} jiCLj JJl* «-Lw«-Jj JU ^JlS !<JL_»- _UJ_ ^J jLS" 

Ji _^L___>-I _> j"rj _y Jj*_ j^-.A" j __u__j >»lijl ^ _J_b_Jl 

L__i jl>_) J . -JLLJl _L__>-Nl ^5 ^i ___>_i !-JLi ___■_. J_J 

Jj» J_-LJ| J_J ^j-O ^w^j^jjl -_1>_J L_>o ^Ji . __U_ J_U 

-_L>_~>-> -L___._"1 jJ^ ^y») ^Jj^-l «L>-jJl _J> __-_>LJl <jj_L__I 
_L»_JL> (j-J IJ~* Jl JJ-t.*j __Lil J JljL . ( jj__*jJ LSm^i-j-JI 
IJLa j__J ^j| _i y_J j»_?_>Jl _J_=- __*tj __« j<>:pI j j_>_u Jl 
j»_$Jli i<u_5 L> p ij . /> k jjj . ______ ^^-J jJ J_J jj> £j__->j-Jl 

ji JJLs i_jj_*-l <u_-L ^j-oj . _$j->- _M ^>-lj_Jl jj-i -i j.oJ- « -...<j 
_,.- J_»-l j-_*j pJj . j___-_ J__jJl jl t^jj__Jl *L-jjj i»_>_»Jl 
. 1945 <___ -_j_> j_iJ j»Jj t y>'_l lJ_jj JJ 

t _j-_nj j_jjj_J| jijStj e-L-jj Nj j__5j_sjLij <Jjj«j pJ L 
tHenry B. Mann jl__ . __> <5 j--» <____ lj ______iNl jJ-^ <j' 

ijjLajI -jN j <u_-L>- _J tfrL___>-Nl iJLs" _J __«_-l_>- i_jLk>j 
j%__«_. LLS" t D. Ransom Whitney _-_->j ^ j—Jlj • •> <*_<__-lj 
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LjI ,/t->~y\ oLujjJl |i-Ja.'J j^/jL-j LLS" . <L$jLL» -JL_- _JLp 
_i t_JljjJl oLu j jJ jl Lj-i j»_*-L>-l JjJLi Jl5 ti)ji<ca <L>-jjJ 
^ ^ jJL-t _JJ ^jJ . 1944 -___ ^ Lj__. JJI 1940 -___ 

. 4_oJlj J^.Jl i <L_»Jl t_JL-l _jj aLJL J-«-— J i 

i <L_>- «ui ^»Jj _;jL_>-l »Laj>-l _Jl _J— jjj jL IJL* jli 

gjjJl c_jL_>JI £jj J-L» t 4--i-3ljJl L_jLL_>Jl _— fl ~jLf_jjJl 
i jJ j~Nj <_9 jj~v2j >— j~~j LLij . __-_>jSsJjj 4^_b>__»l 

. _-,.v, >j _w-_j"j-SCLj C— >-j jj $ U J_x_; 1 1947 <___• oJljJl>-JI 

-jL jLS-lj __w5j_CLj jL_»-l __j -jjiJl iL-Jl L—--^/ c_>_~_;l 

_,<> .,<?" ^jL-j--^/! *>\5 j . Lg -J -JL__>-'_'I j»_Jjl oLkpL __Ujj 

-Jl J__ j>j jLS" t ( j__S' jiCL j c ~>-j jj-fJ* _-— >-j . I JL> J_>- L....... 

oljj-Li; _JLp ,Lo-^«t jl -jjL-L»-^! cjLL__>-)/I __Lp _~>-j 
<»_Lp _.« j^jJL tljL_>-l l-L* jLS" -LaJ .oLjjj-Jlj olj-JcJJ 
t«L5l j-Jl c~>J o jij^-jjl cjLLJI __j jjL5 -LiiJ . jJ_~JJ e^jJl-j 

"j! jL_>-I -Jl . LjIjJ—JIj «LdJl Oj_-Jl _j» <_-i jj _-5Lj L __JJ 

. ^ 2 *cjI j-cJL -J -i )\> 

j j_-j C -< jLsil A-Jl ./?->■)/ 1 o j jl!l C_-_>-j t i_jj__Jl « -LfJJ 



jj iSjLc Jl tL_-.Nl jU.:.. j_«J_) _»U~)/I __« JjjJj ii-_ — I ^ (2) 

jl ~-_jl . olj-Jc-Jl jjj __« s_-_JL-wl _y— I __• JjI i_r— 'j^J-iJ _r^i 
__«j o-L» _,/»» i _->-j_il 1914 j j-^j-j JjL? JU-tl _-—«-; 

Sj_jj j_C_J U jjj— ' ,j£-> -J iolj-i_JI jjj «U-Jl jls J>-l 4_>-Lj 
. JU-Jl IJL» _i _-_)_jSJjj J~p jji jl _JI ii-VP 
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j~s- ^jj) oL*.Li)l oL\jjjJ ^ jMl _mL__ __>«-__»l . i-^L-^l 
^LS t <_j jjjl ^ _-J-nJI o jjt» j-i- jj» j . olj_j_uJl _Jl * j->JJl 
__JL_» j t _—_._.-£ j_...,Jl iL>_JNl __i _i jj j_p j__J j-S^ <— jjJLI 
cjL*L>_:I ĕJ_c- __9 (Jl^-JL N.V.Smirnov _i jJj-.-o-, * . _i . j 
__>__ Jlil . ol j___ Jl ^J_»___7 -J _jJI oUjjjJl j^o iJjLJLjJ 
^p^LjjJI __>«Jl _j ĕJuJb»- oJi_ c _JJj j j JLj jj— — 5 jSnJjj JL_pI 
( L__j_Jl J_**>LJJ 4. : .:.o„^ll 4 « : . U U ^L_aMI jp jjW _,*■ 

. j_J j_" . _i jj j^«— « JLpI <_ll _ . o s_j| L JLp j—j 

_j_>-Ul Ijb iwLj _j__.*>jl JLp ojbJ-r 
_JL_5SM j^Sj^Ijj J-— p £-J J— J . 4_J_J_« (3 J^ LjJl J-JL; 
— LjL» jjLLu j . Ij _i jj j-J— ' JLj-j* _i___H . UjJU oLaL>JI 
_J jJajJl LJLSLol Herman Chernoff and I. Richard Savage 

*L__»-*^_ 1 g : i -J j__Jl p ..ill J*>_>- ___5jJxJL>j jL_>-I 

_-1p jl__*j N ^JJl jL-i-^l 4___jj LjpLSOLj b •■ 0, il 

4-___» CjLujjj J, «..*.■" C OljL—S-N I ^jjJ 4P jj_9_a _J| Olj_C~Jl 

£4 — -ws^lj . j- J _-_JJ _jL_>- _J| L^J— 0 _jl — Lj>cj N C 4jjj_»_0 

jNl L^p j_«j ^l j) cjI jL_-^I _^ ^jJl Uub 1960 4jIju 

_J~LJl ^>_»j_Jl c(«_jl_ujj_]| __« iJUJl CjIjL_>-^L;)» 
4j J_J| _J ijJwaJl ^_Jlj>Jl oljj_$jJl _j*>U» bL . __»_J| ojL 

iJjJaJl oJjJ 1 ,/> : ./?■->- oLpLj—»-^/! j : J__j j^jj c j^-^ljL-j j»-pjJ 
_J L<_- j_o JL_Jl IJLa _j _L_JL> ^j-^jiUjj j_j_-I . oJjJcJI 
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t *-LS"JJl oJL «u^-JLjJI oLL-_>Jl o^jjJaJ ^Lil oljLw*-*."! JL*-» 

. i-i«l jJl oLL_>Jl J& LJL_u_«N 

dJLL» cJ^L- jjL ^ , * - II jju*t 1 1971 i___» ^ j 
JL>_JI IJLJ o-l^-j^ o ^JaJ ,_Jaj«j Lijjjij LLS' Jaroslav Hajek 
jj»Lj y*s- 1974 5_— ^J jj (^JJl tidJLL* cJ_li5"l . J__5L 
\ ^l oIjLjl^I JwSJ L^w- LmJ 4(JC *jj% Jj^LJI 

£ j --j_uJ O^LJ <»LJl oUJ^I IJLa JajjJ <.cj\jJcjJ\ <»Jj>i__»J 
^J 4j_LlJI iLjJaJl (__* eJL* ojLp . IjjS ja}\ 4jLj_JI AjjiaJ ,_jaJ 

<L__J ^ LgJLS" oL-^LjJI jU ji>-T ^jIjl^jj .iwiLjJl oL_j^/I 

jL-jIj t iajlj jJl oJLJ ojJj»_J| 4j>..,.UI (3 j-*" (j-^Jj 4 I g /•» - - ■ 

. jLJJ jJjJaj ^jS" ol j__* oJj> L*jLi_J 

J Ji t_yL___»-Nl <JL_~lSI J y- «U.o.s.a.T.oJl _yL_JJ <*_JL>Ujj 
^jJ^j-J t frL,.o, ; Cil -J-C- ^ ^jJwS^/l <_L»_0 JL^o (j-^ jJ>U_)J 

i j t (__SL ^S/ 1 J_waLw«Jl (_J LjL-_»-^|I oLj_>JI ic- jaj>c_« 
i <L_LSL; 1960 <L_~. J^-Jl . Lederle JjjJ-J olj_wi>_>JI 
tFlorida State University Ij_>jjJJ L>N j <L«_«L>- ,_J *L__p-Nl 
^i-i j _t-_>-Lj jjji jL-w-LS' tLJLJl aJjIj_>- I_jJ oJI <_;JJIj 
1965 i__» -Jlij Jju e*l jj J jJ . ojJLo» olj^J LJL- oIjj_SjlU 

_J -tvi>l J J->L-J L* y\ y^>\ (__Jl aJL___»-^II -Jljliol j oJuo^Aj 

.JL*_Jl Ul* 
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JL* _j£j J t_JJ:> ^.j . jujl>JI JL>_JI II* ^ oL_>L_Jl __« 
Li_L j»jl>__J oj— - _Jl oljJcJl ^Ijl»___.I t_JLI _^j ikjlj 
: L_$J J_- V jL j" ^laj . ol ^JcJl o j-b .wJU^I _-jj 

J_-« t-ijjj»-» j-Jwj £-t'jy ĕlla.». Jl oLLJJ oLS" lil .1 
__9 ot>LJ->— Jl £jij «■ j-* _£-_> Lj t__«-jjl ^jjjl 
?Ol jJO> _r« k_JUI LJl>__-I ISI UajJl 

_;l _JU t ol ^JuJl ~o j^J LLJ oLiLJl _>__ jj I jl .2 

jl J~i ^3 j-_Jl ^jC- oJl__ O-LJl Oj_^J Ol l ~^ >t d l5 Jl» 

?^ljLi__-}_ J_-»l Ol jjujl OjJ _-« 1_JL\/| (1) jS_ 

-_-_>L Jl o}L>_-Jl -J_>_. ^jj^J 1948 L< _J_J 

___« L__ ;-__> Annals of Mathematical Statistics -____L^a_>-Nl 



University LL_.L -_•_-_»- __9 _ij y-» oL^Lj j j i j ^j 

. Ul j^J\ __-> __ij__>JI ___>L_JI __Lp o jj>- __9 tof Tasmania 
_~~~r- __.j_l j_J . ^L^JI L15 J_>cj ^l ^JI o_>_Jl 11* ^ IS 
-JLL OLuj -_■}_ Edwin James Ceorge Pitman oL_o ^jyr 
Journal of the Royal ___JLJl ^L__>-Nl ^_.v>_Jl -JL>_- ^ 
£i J __-L_' ^ _ »__. ■> _-« OlJ_?-l ^ <_£ j_=>-lj Statistical Society 
Proceedings of the Cambridge Philosophical _, i ... 1 a \\ 
_~-_l o_>w>j tA_>_i>LJI OlJL»-^! o_L--__.L t__Jlj Society 

* 

OL-jSII oIa t.l-,*-,..L . jl ojL-*I Ljj_C) j -JUl JL_pI 

j»J_ L>J_p -___• __w___>-j _-J_jI o^_e- olS" _;_Ul oL-Ujj t-_-jjS/l 
. Ajj_J| -JL>_JJ t _i y_ Jj .jJ-J J _Jl -JLL- 
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OjjJL ^ 1897 «U-» E.J.G. Pitman qL<>jlu . ^ . I -Jj 

(j-jjjj-lLSL; >— JUa oLS" . Australia LJI j_-_> »L Melbourne 
i_jj_>Jl oe-L>_i tUniversity of Melbourne Ojj-J~- o«_<L>- 
. SjuJ ^ji^JL J_>-Jli t<u_J_-J oiLe-lj _JjS/l «UJLJI 
jj» ilb-N <-^S U5 t -iLL ^» .^Jbo' (.LjN iU jj 
oL*_-L>- j-~ 4 . 1 \i II L^_>i ^jJn^j oL-~_»Lj oLJL} JU* j_>L 
-JlL-JJ oLuJl JU-I _J-_-J oJLS' oU-LJl ^ . «Ul j^J 

<A_«_-L>- (J-^JlJ jJ jr^Jj t l ^Ju>-eJ^ oU-L- j-<" ^j_>_JJ j_jj___jl 

JL>_- ^- r J -J JJ c$l jJ-l (J ^t-^J ■ JjjH-- 4 

U-ljjJl j_- Olj___* £|jl _Uj OjjJ-« <L»--L>- 

»»_L>__Jj (j-j.il ^US" 0_Jl«J _jJI JuLjc-I OJJj ,_JJ>Jj ^JLjk 
. . . ^^J) jIju <_L^JL- _;l <_$_>- Ij_J 1_ lo__ « oj-Sj toL_J>LjJl 

. (_y>..a.i J^pl i_a.5T iiSwa J jl o_LS"j 

i»jvi . oL_JjLj iUJ j_e- o->_-J LjLo-.^L <__»L>- o_il-> 
4JL5L ^....all oLS" . oU_>L Jl j j->-i j jj aJp jJLUlj LjJl oLwj 

. LiU_>l Lij (jL»-»-; j_^L>-_-j JUJLsJl j j -. __ - > jjJl j_- _j_U> 
J_J L oL_J>Lj __i oljj.1 *l_k_p| |»-~J_I IJL* j_« i_j jJJa-Jlj 
JbJUjJl jj-^ijjJl oLS"j icSj-^l pUi^l ._,!)U_J £>-Jl 

UjJ-C-j . <uij ^ 1. - - oJLi>-l oljjjJl j_- <Lpj-t__>_<>_j N jJ«-_L- 

Lij (jL»-*-; oL-JjLj j j^^J ij jj jL>-. t . t ...uI «vLl~MI <U->J Ojji 

<U_J oU_>LJl (j- _L)-L>- ^j-j <L~>JJl t-l .,<?pI _L>-I j>v<w-» 

j-c Jlj— » ^JL, cJj— - J_>J_>Jl j»_LJL_Jl oLi UUJJ ^U-_>-^l 
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. (oJlS" L»_gj>) *L__>-^/l ioLo ^j-jjJlJ o^IJjcl*pI 

<U_>L>- ii j_-_o ^jj jl «-Lp^I ^-.LlL-J j»J» t Jl o 7. i -_jL>-I 

L --^ r * J j»J lil Ij.o.-l...,.» jj-SL* ,_--J_-nJj ^<LJU__>-^I «LjJa-JL 
5i <ujJ pJ .«1927 <cj_- o_-LJl o_L* oj-^>l>_» «-Lkp^/ 
Jjj . <LJL-__>-^/l ijjJajJl ^ iij_«_«Jl ^y> ^jJ (_jl jl ti^U- 
c ____^a_>-j t<» „L -. - .. oJ l J la ; o I I pJ-P ^ ojji j jj_J_- ^ ^^-J-J 
tjL«-Uj LjJjp j-p L>5j . *L__>-^/l oiU ^Jb jj_-_jjjJl 
^ JLxlj ^^Jl^-J ^ frL_a->-^/l -^Lo jl Lg-iij ^ Oj ji JJaJ» 

.«Lu lj ^Si ^i pjj cjij^Sii 

OjLja ^Jl 1926 >-Atj>- ^ jLw . ^ .1 i jL__-JI (jL-sj 

^L_L«_j ^ j-a-J ^-jt^Lj-Jl <n. , 1 - " J--»J>L j*Jj tL_jLi_-Jo Hobart 
jSLiJl <»JL-Jl jt- JjcJI J_> oJLj«j <L«Jil <J-5 ,__» t j j..,_.i j jJl 
t 'U^-jo (_jl j-L) ^j-o ^jjJLoJJl («J" •£-*_j-^LSj jJjJ ij>-j_»Jl 
^ fj j_>-LJ jl__-__. _JLla jLS" . 1936 <Lu . ,_._->- « (.SlsU 
-ubj ^jJl Uj.jJaJl j i ^"U ^^Ip ^JJl J-wJl JJL* i j_j-jJI 
. ^^--jLjJI ____»_Jl ___JL»I <ujJj ili a_j_-j Uj i«L$J 

J^-jjI LoJjjp c LJl o .-" Aj\_oL>- ^i oLwsLjJl _->__> jJ 

. 1948 ijw. wLjJl isLtu>-y\ o;A>^Jl JJl^o ^l J\ <__>_, 

JsA jy^Sjyj i(jL__j) _L>-lj jy~-i JjJ <_5j_-" j»-f.-J ,j£-> fJj 

<l«_*»Ij o^L>_-o jjw<jjj IjjLS" . | j_<J_-joj ^jj j_^_» L>«_o j t _JjLi_< 

o j_JJP ,_jlJI cj^**- JLwj jLS . «UjJaJlj i-i-JaJl oL-^LjJl 

^l • c . r > J l <»jj ^ ^jjjJl (jA-jj Lpj_->.I .j^>L>tjo 
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jj_a ctJ-Jjl^j-Jl i-jSJ- CjIJCjI L-S" . <U>_J ^Jl ^ySAJ 

J_J j_- fU J5 <____>- ^ «>c^ ^LLpL 1936 i_-__ 
i_. .„■>- cJJi ^jjJ • LJl j__J oL_-L>- ^ji ^J-Jl c__>_Jl 
oL^jJl cJLS" LU-J j^j ^LjJ jLCJl oL^jJl 

JSsJ L jL-* <LJ_>- 4jL-»jjIj j-Jl J^J <«-«aJ| C-».L JJb 18 j - 1 \ I 

LJl ^LJI 

^JLp jJL! . cj->Jl <__!_>_- ^-1 jJL L>ijjJj jl.->. T ..j JJ-JLjI 
i(<L_iLo_Jl.. jjJUjJl) LjLJI Sjill <UL__<> jJLJ (_$JL!l Jj^l <_>«_; 
jL__>-l ijjJaJ _J <lx__«_o i_Jl j->- (_$ j^-Vl i-MJl «uL>_;l oJjLJj 
L_j-SsJj i L^Jli j_>_j ijJlj oL>cjS/I 6-L* j-SCj j»J . oL-Jjj-aJl 
^j-t- c-->-_j jLS" . iL^JLoJl jL___-; JjL-j J-»JU cJLS' 

. !.-•'»' I g ■.'•'« ' ^«_o <*__^sL _jl <t_Jl J_-jj jliCiMl jJjJaJ 
<L<__Js J j_>- ^Lw-T^-^- 1 ! ^J L>c_J>lj LjJL-J ..i j j-l» 

jLS-Nl j-j «IbLuJl oliM-Jlj (,iJL__>-)fl W.J-UI oljL->-l 
jj_. j-o) j_>j_>JI jLj-j-^lj t(ol_ r J__-»Jl »Ijl>___-L) ^JJLll 
»Lsi . 1948 <L__- Aia^j <ui J-oj-j jLS" Lj--j dJLbj i(oljJ_Jo 

. «JjJ-jl <UJL_UL j-i>«_J>l jjl jj L-J l 4^->-|jAJ 

ob j->- i-J-JLS' _>l t <_. Jl J—^ j- * Lo— - ^ ■ o >Jl l J___*>JlJI 

oljL-JL-Wl ĕij_>- J-t_o-i t olj_J____Jl jji ^j—o oljL_X_>- > _'l 

jLju /j->L»J . <LjLi-Vl oLslj-i*. 1 ! <_>«_*_> J__e- (_yj>- t oljJ-jJl 
Lj-IjJ__J -Up y.^1 oj_- (_;juL :JjS/l <Jlj_ — 51 <LL>-^I y> 
j_«_J L__i j_«-jo JL>- __s tolj_J___<Jl jji j-» oljL__>-l 
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?_iJb>__JI ol j _J»J-JI jL_i»-l L_j>l _!_>«__*- 1 ĕjj j_^? JJLPj ol j_J«_-J| 

. jL <>,■,-> e_*l_>-l t *j_Jl IJL^j jj-J 

^ .-LJLjo jj_si oJLSo ^LlSI JIj 11 OjLJ L.I 

<l>w5 (jL-l jj-* ol j . J V. iaJ l j_«J J - * _ -J jl LJ_p i_»?-jj 
^ oLLJl j»*-*>Lo _J JL- ,_-i oIj_J<juJI jj_> oljL__J>-l 

jj> J_JJL <Jl jLoJL-i oLL-_>- 0_>-_J>jl ?pl j_J»J-_Jl j_«J 

jjj ^j^» oljL__*-l ^jLJ :<•>' ol jJ«__JI j^J j& i_jl j_>J*^l 
. ol jJcuJl oljL_>-l ^j^» j___nj (jL-isl ol jJcjJI 

(^JJl pL_o-JxJI jJLp .j-^jiJbj oJlji jl_>j jV_"l jJLj 

Ji ,J_u_-Jt .jL__-_^l IJl* <iiL._o _J |Jb-l jl ^ IJv5"b> jlS 

<Jl jL__j ^jL-j OjLil . 4______>- <_i j... 1 .*. ĕ j_»___5 (_J-P jij»J 

. Olj-Jwi j jj jj> j j_Nj jl <L_J> jjjl oljL__Wl J_5 ^J_p (__->-j 

ol j-jV_jJ| ^J-c- (_-^-Jl ^Lo_>-^/1 ^jjJJ j j__. j_j i_jL_-_S'l jl5 
J-Ldl j» lh\ *Us-Nl *LJp ^Lk.-lj . Jj'Nl SjJ_JJl <uli_w 

. ojJ_>-j> ol jJ*~" jL-o IjiL-j jl j_P ^jA (_J)L__>-^/l £jJjJ| 

.oL_J»LjJl -JLp ^ (3-1 jj^>l L^j-o-s-uJ <LLi:> jjjiI JL_* 
jLaj t ( j__-_Tj_>J_iJ J_s_» jj . 4 la ■ ... i jj_«l jjJij Lg_jL»_e-l ,_-ij 
>_.. 1 lat; Jii . oLLJl j*;jjj J y- oL_s_» ji ^Jl jLjjjj t ^J~i3J 
.j.j s_a..,_.:_ri . (_jji»-l <*-_-j (jjj-t-c-j L___<J>- oL-^jjjJl e_L* _-$_> 
L.J. («Jimmie») ^LiL- («(____-_>-)>). J j R.R.Bahadur jjjLjj 
.^jjJl Js «JL_- J jl 1956 <L_- j_-LSL_- <u_«I_>- ^ Savage 
^LiL-j jjiLjj 0->cj o-J> Ji ojJj (^_L-* Jj.Jwj ^Jl jLil 
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,_<-«--J jj^L^j »1 <J-;L__j <_Jl ioIjJLm- o-Lp J^j -_J_p 

ojUN L^j-j LjU^- j^l i-JLW-i tAj-U^Jl oJJl «e-jjl_>w.» 
. ol^JC-JI Ojj 4JjL-_>-NI oljLp-Nl ijj_-J jL>_bl Jjl 

^- j - o-/? jj^L^jj ^LL- Lg_>«_-<5jl ^yJl JjL___<JI oJl 

j_- oljL_J>-l ^IJLi»__w-Lj ^-^jiJjj ^jl ojl—tl ,__JI <JL- <Jl 

^-.--Jl oJL5 li|j . -J . : o ll j»---5Jl <Ul— _- : ol^w-JcuJl oj-< 

0j-< J_- l_-_JL-l Oli ti-ilj-aJl «4j_k»L-))j 0j.iL» i 1 .,rt,..U.II 

^JLll oJLS' lil Llj . o}U->_Jl L __jb JJL-j ol^-JoJl 
Jl JL.JNI oU ioLUJ JLUjuJI ^UkJl ^ -J,/t«:.1I 

^ o_><-J v_s jwi . U j__j j-»*-'! -L^j ol^-JcuJl Oj- 1 <j-» > V JL>I 

.^jj-ijJlj oJLJl J^-Jl (_-9 <l£sjL>t.:.»ll oLjjjJl <UL-» 



J- 



17 



J-=aJl ^4 c>?til G3^-> L*JUlC 



J-J (jjl^i L ^yllttl^-^y l ^JJ^]\ jLl>-| ^j^*J 

4_JL J_JL«-> 4JLSL0L (jl (j j-*» j-~> JJLlc-1 . C->LL-_Jl ^jj J^ 

aJL-^-» ^J—I j-*J . i-JLS' oUL (*-" ^LL-Ji 

a->L*-i 1 ^ '. 5 ?- j ijj_JaJl ^j-ii |»_?-L»_>»Jl oLl» ^Hj^J—r^^ 

Ji . (j jw j-j ^Jl ^lij*-M oL-» JL-jj^ t4_aj>w->Jl 4jv-»> (J-^La! 
^ UAp Jl >l ^LJJ ^jk- jJl LS^I oLLp J\ J-I^JI >L-v 
^--^0 ^jl oL-LJJl oJu> J— j-i t ^Lj^i^ JLSLJI oLt» ^jil 

• <S j~*j-?^ ^ j?. 

tjjw^j i--~JL-il ^_i ^^Lw-l ^jJUaJ .iJL» jL5 
4j^>JL» (jSfl 4~«_--J L ou> 0L5 Juii 

^j-Jl jj-o oLLJl ^ \anj> oJL-Ci . «ajjL-J»-^ 

J^" <jl (iJJj-^' Jr* Lr^- ■°-r*J J J-« — ' 
jj-JjJli t4jL*-5"L ^.(jj-Jl 
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o jJ ,__Jl (__a c-JLS' c i. « \a « II JjiL-UI (_J j^L_>Jl <L«__. 
. Lgi ^aJ "_ <i;^aj j-U jjZ U (_^l Jjr*^ ~-J->-)' Ji j • (*-fe J J 

,_J Jj-Jl ,_J <LjLj_>-N1 «Uw-Jl iijjis JU-J JLto J ,/}■>- 
uL^j ^J-e- Oj_>JI _iUl ^yi oNL) __..».o.>- . oLJjAJl «Ujj 

JJL) J_5" -J_wP O _L>-I . <Lj jjl ,Jl L^__?___J (^L_- jj pL'-w< 

ii j_>_>1 4j jjlj ___-S_ji __« jJ<_> clJJjj c O J^fJl o j Jj JL>_J 
oNUl A__jLoj . (j-iCJl __Ji (_J ijJws «U-S" i_-_>_-J cJUl 

c <____i ^Jj* LgJLi»-l_> j___>__) I « •...) ^^jLJl LjJ_N_i i_-J-j Lj__>__tj 

_ fr * 

J_>-l ^j-i-i Ljj_p . ^L-jJl ^j-» oJ_»_>c_« f\y>-\ _$ j-*-j L UU, 

c_a.p-C!l *-j-Ul /jp _i j-»«_J tJLJl (__e -ij_»_jl ___>LJl oU-Jl 

p_-_-Jl j-o sij_>-LJl Jj-yJl j jiC; L ULc- ^JLJIjj caJLJI jj> 

ĕjl_>cJ_a j j_xJ ^jLii-Nl a;. » II jLi Ij_S_~j . » aJLJl (__>-j_>Jl 

ĕ.i j->Jl J-^-o-J u» j" " " ^ cj-'*'-*^ k - J j- = r t^-* ^ j ■/* >Jl 

. -JUl J^-LSJ -J_-_>Jlj iJiJ_>Jl 

Prasanta __wjjj Nl_$_- IjJJUJ UL-I y jj_«JjjJl ^j_»_x_-j 
^LJlS" (__J t-Uj-wjUl i ^,. . 5j cChandra Mahalanobis 
UL* cCalcutta Lj_SUl_Ss_> cPresidency College ^^JtJ^yj^ 

OJLS" (_Ul jLkJl <_a-»_- J__*j jLS" LjJj- <_____> I) cJLJl 

_ji\_«_) N <_>! ^_v_> j-J c(^L__Jl (___*. j_0 ^JI Oj_>Jl (j_>__~J 

U_- <__Le- (_Jl (j-jjjNl-i.- (_-o.:.'..i .-jjLii-Nl «L-jJLj (JjjjJI 
cUc-LJl i>-jjJl (_J_c J j ,/?>Jl c__clla:..L) jLSj LjjSJLS' jL>J 
. oL-yjL Jlj cj-LJI ,_J ^LUjlaN aj_»jL-<i ^LJI La_l»_) Lj 
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^jjj I ^lUjI yL- 1920 JM>-j 
oJlpL^» ^yJLc- b jJ^jkj JwJLo . j . o Jjl» LJLU jl_> . .,■,.,■«. j 
J__«Jl LI-jS- jLS" ^^-jjjNL^ ,jJnJ j iL-*- IjjJl 4_>«j_Jl 

e-Lj-jJl |*__J ^Jl L*Jj«j _-Lp . <C_Jj_- <Cj<jL\« s-LjI ^^pUaiNl 
4l_« «LlLjl oijljj» ^_U>_wJ j»J l(__wjjjjjjj 4jv«L>- (__9 ^--J Jl 

oliCLo-a jl»I ^jl (^JJ-JI *La_>-Nl jl^ *L_JN 1931 

.aJj-Lc 

J ijJ-Jl OjiLJl ( j .s J . ^ >L Jlj ^JLaji-Nl iwojJJo j»L5j 

«uJ^s oljL>«Jl ^ : " j~->J jLS" . ^JujJI «-L__>-Nl J-^jvo 
c - jL> -J-er- tS -N. Roy ,_Sjj . j.^- J-L» -JL»«_<JI IjLa 

P. K. J-^ -^-^ tR c Bose u-J-i -tjr— -J tR - Rao 
oUL_j_*I J_>-i j g b ;j . Madan Puri ^j j_. jbL> j i Sen 
Ji«J ^l <uj>LJ| i-jJl ^LI <JlS ^jS- Jlj\~Jl Ji ^-jjJNLjj» 
<ul toNL» SJLe- ^twsljJl ^ jl_5 JJiJ . oLLJl J5 

j-ui . ip jj»j>_» ^ 0L.L4JI £~»J>- (_yLc- J J ./?->Jl J_>t.T. O.l I 

jL>_j)/ iJjL>wo «ul __>-J j^J j lj_>- jvJw> *>LLo JJ_fJl jLSL- 
,__» J^aj»- Lo-S" jJL>_>o ^ jLSLJJ Jl «-L__>-)/l 
Jyc_J jj-JI Ji ^-a— . Jl *L__>-)/l jl Li" . o-L>_uJl oLM Jt 
^ <Jj_>e_JI oLJsLLJI jLSw i_jL__>- j^j **-j^j/ t <_-_< j->«-' 
o jjj oNL» i)L* . UJj jj^L jjJ aJLs jJJjJ tiJi_>wo jjjj->i 

oL__>-)/l *\ j>-\ » j& J ^LijS/l CjIjjJoj t o^>w* j ojNjj 

(jjj J_*LLi jlSLJl jJjS- 43 yu Jb»4 jj-CiJj (Ji t^lSLJI 
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. (I> _U*_. J -U-Jl J 
jJ-P oLw?I y> jjJL-J ^j-Co.o J l ^jj» -Jl ^j-jjJML^o la.'.T.-l 

_JjJl J_J-j ĕj-Jw» -_»*jj-i -L>-l ^ L_n__j li| t jliC-Jl ^ _r_r J ' 
L« *L_JL JjVl jj-C. . jUUJl LjjJ £~-_-i .j-_T-l 

oLL--lj_JI J5 -_LjJl ejjk ^JLk__~Jj .«-_«_. L>Jl -J_jJl»_> 

I»jlp _l ^iMl <lp j-«-?^ jL-J»-*-' jLSLJl ^jp -i j ^jwJI 

jj.* --Lp j-jS"! iiJ_c_»_j» oLp j-«->-jo Jj~»jJ L*jLjl?-I 

jI yNl _J_- JU-L>_J Nielsen j j~J-J <Jl^£ ^j_»___-_. . jlSLJl 
ij-Jl ^y» 4jUL..',.".,.^l ^Jj (^jJlj tjjjjjLLJl jjJL*LLi (jjjJl 

>«__-_>- o_AjU jLi?-Ij a-^Mc-)/I j j-JLJ oLxjI ^ jiJ . i*5L>Jl 
. L$J j j..t...«j ^jJl iJsLSjJlj -j_-L__i > j'lj a^pUi^-MI j»-$JL>- 
J j./?->JJ SJL>- -JjjjJ- -JL* j J j^/ j i*5L>Jl ijjJl jJLJ ji 
jU-J»- L$jjJ jjiJ J . jLSLJl jj> ^-J-S/l jJjJI JjUJ -J~P ^^JIp 

^j-o j^il jJjJI J_Ju__j ^ jJU -j-w-J! jl jjk Jjil . jL__vL-l 
<, jlSLJl ^jjh -i ytl L_- jjJjiLjj j jSJ Ljcp Jaii jlSLJl 

t l g Lto7 ^j-JL-i <L. : . « .o « U . ";' j £j ji ■jLj.jI ^jj» ^-JLJL ( j- Ko . V . J 

___•_• _j> jlSLJl jjj> >J ;jj>__JI oL^jJl i!j_»_o oj^I (1) 

ji £__iJl t_UJ_ ^.j.oljj— j___c JS ^LSLJl pUu-^I J_ri 

-I yS/l ^--y J-"-"^ -^ 1 ^ ""^" li"^ 1 -5 1970 ' tl -^*'— 1 

jj ^j-Jl -lyb- jl ___•! j__»l j-H.-j N _l!_--j .^^j-T jjj- i_jLpL-__-j 
oLw>ii , ; I jl c t : . « « aj_L___5I J__iLj_-_>-l _jLf_j_j_< j»_»J_- ^jj 
oL^jJI J_i jj» _j_>. tJUj Jij . |^~J_i |»J ^j-!! J^rj»l>JJ 'ijjjL--» 
. ^j_»vo j»jj ^jjjUi-iS/l jJjJ iSJjJl ii y_jl Jb-S/ _,5_>j "j 1 t5Jj>__JI 
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_-_Ip j__>l jP j-iSJl Li ^P IjI 4J_--J| ^jP t\^j£*j?j\ LlpUa^-Lj 

_y»> iLjJl ^jt- LjJL-j— ^yJl iL— Sfl jSl i jLSLJl j_o j->L»-» 
Jl jLiCJl ^ j-^Sll 3JbJl , ,..,*-,] L_Jl ^L^J _yJl L__~iJ 
^JLJ cJLS" lil . IjlJUJ jiSl ^LJl UaJ-Jl j . i-Jb^jo oLp 
Jj«j __;Jl« ii jj«_J aJjjjI» LjjJ _l>- jj jAi tiJaLJ*- 4L_5L>Jl i-jJl 

^»JuJ iwatAp^l j j~JlJ CjL>oI OJJaJ . 4jiJL>Jl jP ^jLJI e_Lft 
,1_Lp ^yi jjJJLjl *j_Jj t 4J- : - - Jl (j-«-J> 4_JL_J ojAjLp Jj->-J 

. aJL-^I aJJJL jjjjikJl ^ol^j JL*LiJ _jl cj*>L'LJI 

LJjIjJLjJI 4j__Jl _y» cJS __J-p ^jJ^L^. LU-I c~JLS 
^y» jJ-p j-_>l j^o ^yjLit-il jL_jl>- y 4_J| jJLJI ^jl>«jl_J . LgJta 
5-j;l j-L«Jl 4j__-Jl jj» L^JLc- J-*-->-j" _yJl ^li jSll j jiJ . jLSUl 
i-wsLjJl cj LJaJl ^Iju»^^! ^Ja.i.^; Lj-lSJ j tiJ-WL- LJLp 
»J_s-til 5JLjJaj 4-L.-JI ^LJj _\_>-l 4___L_5' Ji_JL>-J J_jLa?-^II 

___!l L»j__C- j-a s—jil j j_XJ__* ^LSjSll jl j_o JLSLJI ^jjj !_>«_<> 

LJLi tcJi __J«p 5j*>Lp . JjjJJI _$_\_Jl _J_p iJi_Js_>Jl 
tiJjlj_JL)Jl cjL-.-«_U c JLa__?- > j i I £__jj_JJ 4j_s_>L Jl L* . ./} II 
_jl jjj>*)Li 4jJiJ_>Jl j»_Jl __J-p aJLJI Jaj.ljj «— 'L-_>- LupL___->Lj 

• L**^' _s» "-r*S 

( 

iJjL-W^I iJjJl __. J__-il iJlj_LJl 4j__-Jl jLi tcJJ 
jiJj iL^t^-^wJl Lj_j>jLJ . ... ; Ja-ii ^j-J tiLoJjL^Jl 4J.-_.iJlj 

4_,L-.*)|I ___Lp _$ j__>_j cjLL^I j_« iJLJL- __J-p LJ j_-fl-5»J 

. _£ jyAa.ll ^JLjjs-^Ij a^c_j-_-_!JI 
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__9 J_Pj-,„o CjL-.--J| Jl?-^/ A.j.m^LijJI - la : H OjjJaJ JjjJ 

c__>_J J ./?>-^-J _$J : 4 ll J $ » o ll __j jLS' \{.sf< loL-J^LJl 
JjL^J __s oL»_J \ g ■__> ol_>_jl j_- _5j->-lj <• jj-jjJNL^j _Jlj_il 
I jjv»_>_) jj^l-a .t. i oL«_-L>- ^j>u_J>- __« j=*-*-l ^y-j^Jlj toL-J*)_Jl 
|>LjI i-j|j_j iWashington D.C . <Lo-.-^L-Jl ________ lj 

__->jj_«Jl __jL>w?I . JjJ_>Jl _$jbNlj JL-JI -c_-LjJl 

jw- J-_->Jl iJljJ-iJl O J_Ci>_U jL_Jlj _L_jJl |»->-i _J -JjJ_>Jl 

__$_->> __L_ j-Sl __« oL-.--Jl J_*-l J-4-Ij __Jl A..-La-»Jl JjL__<J| 

. LJ J jJb>Jl ^JjjJj 0_K_J| j-« 

<C__J j-o <__j_-L>Jl ĕ jl |g ■*■ ll _£-_—> <LL_tj _->__- J_5 ^Tj^" 

p\ ^L _$lj .-_-5L_j > __o ,JU Jl 1939 <_-, ___=- 1932 
oL_J __Jl Margaret Martin _yjL- iOjjPjL- __.:£j . IJ_~ __« 
__i c.. .-j- j t Newyork _Jjj_ij_J __i Yonkers _-- j_>Jj_; __i 
__s <_j j___- Ij-J^-I c-^-w-slj tBarnard College -jLjL i-_.L>- 

:5i__ tiJlj-JU -j5IjJI 

<C_- C__*- J>— ' Lj_P <___«• j _<A C ' J j-h-->JI _-» (j-^-«-l jJ 

1934 <__- o_?- ^^-T _J i_jJu- -ij _/_- 1 ■>.•■■>.; . . . 1933 

CjI « . ■ « II ^ . .. 1 __9 <_<___j OJ_>-j . <_L» j___>_j> l g '» Li 

J-_*J c-JlSj ^ _$ jl_>__Jl B. Altman jL_J! . __> J->--j 
j-Lp <--_->- __-«•-_- j £j~-S/l ^ <_^L- jeyjlj t>LJ 

Sj_L C-Jl_> __4jL_> jJl 0 JL» JJL- __— >" jr-Jj • 1 fj ; '■ ?• 
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iiL-Jl .ijLijLi J >-a, ; b jJl iJ_jJ__^>» LjjJ jl5 . \ .. 

i_iLJ LgJl c-ao tFlorence Doty (j-jjjJ-» 
^j-.p jiyLS lijjUjSLJl iw-jjj ^jl ^Ljo oMLj^-I 
;L\5L»-JI iij JaJl Jj^l ^51 -J .Katherine Cibbs 

ijjljjSLJl jJjCj (_Jul OJ_L_C-lj iJLJI ^S- J j-A>JJ 

. JLJI (__U Jj-a>JI _i ^jjtL-u \y>\ J-aJL- 
iJJJl jj» j^S j iJjL-JI *-Lf— ajLJI j£j J 
^jiil tibli i$ y^j OjIjjlJ . . . L^jJi_>_j IjjLS 

oJloj lil O-ilj !«jjl-jSLJl ^ ĕjjj (_$ji>-lj jl Uika 

t JJS ^ JjjlJ^- oJlj i<Jl£]l flJUi-l kaS 
_Jl AsLj>yi, yA jA J\ J^+^ jJ oJli 

^Sy. LJ «J_g_« ^ ^y^-r- <->' • • • 

. W LhJ-£3l i nrtT ,m a <) 

_J. Jj^ L$J_-Jij ^J-c IjJ-I jjJJ-J1 ^y. (jJjL. cu^U: 
oL^-jS/I »_-J->J> (__j ^jj_-- o_.L-i_il Sj^-i^ t Albany ^LJl 

l— ' \ »i.i«Jj t li. A^W jJlj (j_— «JJ J Jj\Jj\aJ Aj^j! J | 1 ^3 

. LLJ1 oL-ljJJ JMkll -jjJi> jJl ol* 

__!! OjJiLy» -jAjJl (_y-LiJU>- 4_JJaJl /j_- j j jJJ -_*_->_■ 

-_^j_S\-- ^Jl Morris Hanson /j— -jLa ^^jjj^ i___*o . j W ; .Uj 
_L__>j_i > j'l __s (J^j^jjjJLSsj i?-j-b 1 1933 4J_- __«— Jl *L~<-_>-Nl 
o_^J-j>___J . University of Wyoming -jj j 4_«_-L_>- j-- 
ol_>o*_' -_-_>j_JI LjJ^ljij oL-^Ljl ojLJ i-j<_aL>Jl Lgj_Jj-> 
^^y-Jjj . wtJj jJl j*JLp __i -ju_J J jl. Jjl (J___jJ jL-J 



^LUI «ilji 254 



*L>-Sll SJl>Jj>JI LJJl o>-ji Nathan .Mantel JLL» jL5L 

CCNY J j y _y± City College j^. LlS 
Jerome JjLaJ jjS ^ j ^J&j ■ jlisj-JJ ^yJsjJl JL$jvJI ,_Jl 
JJl>~»_> iiJi j CCNY ^jjLJI j ^ya^aS-C <j JJl Cornfield 

.J^Jl J 

AJaJUbU i»^! Cj^sj- . ĕ jJU i» jSv>Jl J^jJI 0 jti cJLS 
oJbJbJl i«jSv>Jl CJlS LC-J t(_$jJL>Jl ^UjJLCj ijjLJl JjjLa^^l 

^oyo iJjJl ,_i . JuJ*- ^ L^ IJ-J jLSol c^J ^jk-ilj ,_i 

CjJju Oljjj . I g 1 o S L ijjjjl ^j JJ-«Sll «-J— (_$J-<° «i j-«-» 

oJla Ojjj>-I . ajjL^JNI «jla.ti^l j L_a.Jj jJl jLL; oLL-u-Nl 

J jjJl (_J CjJj>*j La JbJj>*J i«\ll £JjL ^j l y> Jj\l J jLmJI 

. oUL:.^^U i-jJ L-L> jLSsJl jlS . isJL 

cjL=>I jipl ^J-p i_JJcJl ^j JJI ^jLJI *Nj\a jLS 
oLLc~-Nl J.5-1 j-Ji>l LaJJ-P . LJ>L Jl SjLJI I j fij ^J ^jjJJl 
jLSLJl jJlp j^ '/.10 L-J Jil jl J^jJI i ^JjS/l 

ii jjjl j^o 4--„jJl o ijb CJjJL-o j t J^*-jJl j-* /40 I jjjj 

jL-u-Nl J-*-i ?»*>\J>Jl 1JL* (_$JL»L .i-iCij-a^l ajjL>JI 

jLciJ |^Jj t^JLLJl jLSLJl j_» /l L-J jj> i, a i j.» Jil 
5jjL>JI iijjjl Ojj>-l JuJ t LjI jJLp J jJaj ^L.-iS/l (^ju* 
j-P ^La-P^I ^j^a - i pIjT j^o ojjjWL (Ljj <Lv?L>Jl L^LLc 
J-J Jj> -L;J-?Jl jL-JL^Nl Ula ,_yaij jjj . CjJjxlj L 4jLJb«- 

. <LjIjJLp cJLS cjLLJI j^ ^aJj *jlJ ^jJJl 
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4. ; ^ »U>I *l j_>-l 1937 ^ j_SL>J| oJjL>- 

j-U>lj .1937 i-J JJLkJl *Ui>-l £j~Jl a JL>* ylj «.iiLkJl 
oliLk» J-*-^ 1 0-^ dr^ 1 -^ 1 J^ Lr° V ^-J---j Luj-iJ 

dr^ J?^ 3 ^*^ y • -^Lrr^ *— l~>Lo ^Ji\ Lj Lw? jjj J->«_-. Jl 

oJLSj tUjJLo 1^as>- ^Jl ^ z jj>}\ JLu ^ J-«-Jl 

Ojj>-I <tJJLs <Lj| jJLp LIjH ..T.il o-L_>- jJlj oJ->Jl _>jl 

oiLjL t^-L»JL>-Nl s-LJ-P ^j-o ip j^«_>«-o cJa-*-"^ . -Jjjj j-j <UjJLo 

(^yi Fred Stephan jLjL_L_- Ju jij Cal Dedrick JJ_jjJ_o JLS" 
t^^JJsLJl j-~^J' <LL>_lJ ^J-p t^LS-JJl *-L__>-Nl i_...:.SLo 
jljJl jJu* . <L»jjjvJl ^__p ^UaJj-^/L ijJLo LoUjl j g U ; ... L»_o 
jLJ-l . LfJLvjL J jJU Jj^l jLJI jL^-Nl »1 jaA ojjj-vij 
^j-jjjji 5-Lc-l ... o 1 LjIjJLp ijjjjJl Jj jJJl (j-* "/2 d -— 1 i_-"-5JJl 

A l.» t «i I ^J— JjjJl jpjj^a ^J^JJ . 01 . .T. *N I ^ wa-sAi ^3 ^j— iL* 

. jKjiJ* i/ ^ J^ JW^^ 1 
^ «JLtLjJl alJLP^L ^LSLJl *L-a_>-Nl ^jlSLo ^JI 

JojJl «_jLJ->- »_.. "Ji Lo JjL>- . '/.2 <C__P (___>- oLJll-jNI 
jL^Lw-Nl -aJjI JjlJL>- J-J>-JLj"j jjs^I p . la.LT ^^SCjjjjS/I 

^jjLj jLSLJJ <LiL<aj>-Nl «IjJl ^jj^ ajJsjlo oL jJbto ^..^1 

<L_»_>\Jl oJj* JJLo <U»jLo <L9 yui _L>-I ^jSCaJj Jj l j^tl^jl 

jjjji» J_J jLS IJ_* jl j^JLJi . 4..1..../?.a.:Jl oLjJ_-_Jl j-o 
(jjjJlj (j^L^j jJl jJ-J JL-p- jJl ^j-jjlJI jLSo (. jj j- rr o SsJl 
j j~JL* J-v2jI . ijjjJl A-SCJI-C.JI l-jLL_>JI jj» JjljjJl jJ^j 
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^ «L^-rL-Sll L-Jl <uL>cjI o-LC- (^JlJI jL>.J >; 

LJLc- jisj pJ» -01 nj j_ _La J jj >_ 7- JL_J jLil . jL^Ml 

__>«JJ "L^Uj <_}_Jl |«-f»j oNLJl Ji" ,jJL_J -jLS <_ __j_» 
a>t ; ,,^'i _Jl<> >Lj j j_JLa £v»j • t-^-Jl <J_— i^l p la * o I cjLLJ 

<L>_J>1 jJl j—J^J oJ— _»_Jl J_^L_Jl t — ■ - * O_o _JL»LjJ|j jL_J 

•J»**" Lf (jr^LJ' lj---*-l ^J J 

_-„-jQ _yi «ULJjJI OU jjJl j_« 5J L- j-a^l ^J-U-I 

oJla jl c-J-J tjj— ;L* _ilj-i| o_»«J t^LSs-Jl *L__»-Nl 
cJLS" JS\ «wSLJl iuJl ^jj» asj j^' (_s* ^'j-^ 1 oLLi^^l 
J__Jl oLU_*-^ u£tj*y\ t^-^-Jl IjJ-l <c>Jl .LLL- fJU__J 
oLjJI J_»-l ^jj» jlj-JI j«JLJl j^>— > _JLSC_Jl »L_ ->-Nl »___ Coj 
jj-j _r>-;jJ j Ceorge Callup _jjJL& _-jj->- £-jI .LjIj-Lp 

(2) fr 

L_-L_Jl cjLU-J^I jU_a _i i__JL-.Nl dJLa Louis Bean 
j-... « I ^jjJuJl k. la >_JL ^LSL-JI *L__>-Nl ^__5Lo L__.l 
oLL__»-N i_J IJL* tJ-sS" _Jli_Jl pL__-NI J~~_d JL.-.Nl 
j»_; ^JJI jujl>JI ^L-JI ( _ ? JL_a_»->fl JLla jLS . 1940 «j__ 
.William Hurwitz yjjj-* *>LJj <u_Jj i___CJl ^ ojL>___<l 



__>? j • jj— JjJ L* 8 _J-*J**— Jl (1)LS' oLi-J—Jl 4jLjj _J> 4— Jj>- o___>- (1) 
^j_J_i ^ jl .Jyi ^Ijl*__»L (—/jJLi-j jjt Iju L»j_p tiJJI 11 <>LMl 

5J_Jp| ^JJj— I _J> 4J"L«jJ 4__U k_JjJLp jJ»I . • L—Jl — — — -jjl 

t j_aLiJl «JLLi—JI _i jj-j j ->,: , J . i i _jJLjp oLL>_Jl L»L_-Jj iLLiJl 

(_jLpI_j_»I) oLL>x_I 4__— _j ____ >UJI »j_j_* _-~j -*i oJL —jjJU- jJ-?-j 

. (^— jJIj>) jj«j ^j—Jl _j*i 
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»Ij 5_>jl__ _Jl *1_jI Jjjjj-* j j j-- —> L* _ jjLLi 
W/^J-P c-«.L t i JL*__1j i o $ o 11 cjL»-;'.! __o 5JLJ_- IjJ-_>I 
-i___Jl jl____J -,-JLJj o^JkJ t^jJuJl _vL_xJl __» 1953 
<_jsJj_> <lliL5Li iijLi cSample Survey Methods and Theory 
__L>_j1 o-»----»! .William Madow jjL> j»LJj 4_»__.l cJlj 
t «___Jl jL____l JL>_o __9 <___*! ol- Jjjjj-*j jj~~>L* — ___>j 
IJ_* __« _,_LoLJl _r<3ju J_upI <_rjjJ J-f< J»j j j15 L> ULpj 

. JjJJJ-* jj^-J-A t^^i l^-^lj U--->t*l iillA jl (Jl>w*Jl 

_J-__.ij _JI I jJu? j jiJJI __JioLJl jL_Jl ___SJ1 jL_ 

__9 «LoLjl Ol. ; ..,^.->r..M.II jjO tJjJ_>JI ( _ J jlj J _i_JI -t^LjJl J^_>- 

^ g '■ a ^j/i » . 1l J_«__JI . _____ >Jl ^ J -:1l ^jij «L» j5L>_)l JL >*_o 
(_J_~ J j _ _>Jl JJr-l _r° o-jJ_>- i_>L__ > -lj «u*_>Lj _ _JL-I jL>_jL 
.j_LJ_jj5' ^jj^r 015 -UJJJ JL_- Jwiilj obLj-i 
__j Coj-J __Jl -__j->JsJ1 oLI____.Nl _-_j-i (_-» jJ-J- j jS" ~-~L- 
V._J_I JL~L-_JI _Jl JJLJI (*j __-j t^U-^Nl J__J1 t-j-C 
^ SJLSLjl Ol ■■■/y^Jl _Jly_J.NL LUJ ^__J .^___JJ 
k.../? oL-ljJU -JLLoJl o___L^J| J_L-_Jl J->_> ^Lij . 4jvoL>J1 

4-'-_--J I ij^J-J (_Jj> J-o_Jl _--> i-_J_Jl 4_L>_jl C_P jJ- . iJLsJl 

oNL- _,_=■ Oj>_J1j t-jiJsjJl £-L_i 4j_jL__~5I __Sl i-_jlj__Jl 
jUlj .^J____JI J-JUwJl ^ J5L__Jlj t_U-_Ul jL_> J --Jl 

___JL_v , j'I __o j-J_xJl L-Jl . jL_jNl 4_>t__> __JLp 4___Jl j» J-o— - 
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t»»j<_*Jl jJLpj t^yJaJl J/^l ,_5* V^"^J^-' r_^' «LL_->-^l 

. jLa-i^Mj <Llj ; .,rtll j 

^ . o .,<? : II ^yi 4 o ^ i> ll jJL r iJjj5' oljL>Ll Ju>-I j-a jLS" 
(_jjl j tFramingham ^I^Jol ji ojl« oL.ljjJ ^ j^M JJL>-Jl j 
^o» jJ_;L,L> c ^Lffcw4l ji jLpL S jiCJl oJLS" j . 1948 ol-b 
<L>wJl ol j-JoJl (j-Lij t«<L>Ojv*J oju5» t Massachusetts 

j»-srt-J ^U^JiS/l *NjJk «UyL- _J (j-o j t<L-jjL<JI ^yi ^ ji J-SJ 
jLS . 4J—* ^j^ ..,«■>- j-o j-*^l oL<ljjJl eJL* O j o.t-.il . Ol jJO 

jj> o-jj^-l o^ jLx-Jl j^ t «(^j-^J j-Jl jJa->Jl» -j_»-j L__>jJ 
<LjMj-_<JI (j,^ . a -kJ Jljlji ^ LaJlwsj -iLLN jj-l (_JI oij 

iLji? jL^AJ oL jJucJlI jJI jJwa.Jl (_-LJ L$jjxJj . <L« j5UJl 

. jU»j^Jl j t-JLtJl ^j-J SLJl Ja«J j ^UUJl <>L__JJ ^JuJl 

^Jj^/l (j-wojJl ol juJl oLL JJ_>_J jJ-jtjj j_f (j jJaJ 
oLLsJl (_jj L j. v . j .> « . " ^sj jJ <u»iL<I JjL_- (_JI t <>l <j «' »\ j3 LjIjj 

<LL$\Jl *Lapl <__<_£■ *LJI J_L_<Jl OJu J_»_j <>lij t<OjiaJl 

jjkJl (_ji OLoS/l ^LjL jjjJ»-T jjO-I . jji-Jj jj «LvoL- (_ji 

. t-jjjL.*.! IJlJ «jLoL IJL_jw jJuijjjj' jlS . el-lj ^JJl (_5jJaJl 

j^. ;h/,T,..;il JjSll LJaJl <ULiJl <ol-S ^ 1967 <L- JjU 
^LiJjl jj> 5_>_jLJl jLi^l £-~J* jJ (__i ,_Jj^lj t-L-ljjJl .Jla 

. t-JLaJl (jy»lj»l; AjLjNI O^Lo-Ij Jjjl^JjiCJl 

1973 <L_- OJjj-c- tJULAjjjJi lS^^^t- ^L-a ^ o.lS 
<Ljxjj.JLtJl ^JJjjJl <>LI ^■Ljl-.N I oLJl>- (jwo 4js-j*j>i^ (j^o *j>£ 
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oL~1 ^l-I pLJI ciJLJl ^JI ■LLJJjjS ^JlL-I . <J jjJl ^ 
jJLp tWassily Leontief t_itjJ jJ ^J— -Ij 4 , 1 Wi jLSj tJ_»_Jl 

lyV>- jL- 4j| Oj-_»_J J---J1 jj. tLjojJji) ijC-L- ^ jLs-JNI 

j»-*L» (_$jJl jjJl ,__L JLijjjj' jSLi jIjIj tjLs-iNl ,__» JjjJ 
ijljj cJLSj . 5jjL>Jl eJL* ^JI , g 1 ,/>jl (^JJlj t__JLc-l aj 

t :.SL ^Jl t-L:.i jj *L- Ljl\p oLLw-jjSM ijLjJ ^ J"-J' 'J^* 

. sju^LJJ ^L-_»-Nl J^jJI 

toLLki ,_Jl jL./?.:i*j l l |»^~>aJ jLSLNL 4JI ^L'J jj ^J? 

. 1j_S\_*J ti-jJ_>_JLj ^- : -Jlj tjNj-Jl i_PLw?J 4_pljjJl J_i» 
^Lj)/ <_$ _J>-SM oLLkJl jj> oLjL- j jIjj» ^Uai J5" ^JL^-_-~J 

. (_$jJ>-Sll oLc-1 k-Jl JujjJL; L*jjJu ^ jJLJ loLiJj- jl jlj-~ 
oLi j_L__Jl 4_L-a ^J-p JjLitt.ll ii^LJl e Jl* (>J-s_»j ^j-JLwj 
. «^LjNIj ijJLoJl o^LJl>_;» LJL ^JlTj . iL-i-LijJl 

i__) jJ>Jl ijLgJ -_- ^j j-»JI IJL* ^jS 4jLJL>_j 4jI-Li -LLC- t_L-i jj 

^ eJu-L~JJ ^Las-Nl J-wJl -_-_£• ^JI tiJliJl LJUl 
,-jLJI JJL_jJI ^j-^-LL. JjwJI __l_SLo (.Lij . oj^Ul oLLJl 
_JL* J_»-*-j jLS" (_$J_llj 4jjLfrL_4 J_»-l jj» tjJLJjjji' j»j j^^r 

._JUuI 

f 

oLLki ĕJLc- ^Jl jLyaliMl --..aj jl >— o_jJ jJ ^Lj jLS" 
jLS jl tJL-»lj ^Lki ,__» L^JuLjL oLLs-Jl £-~-j jLS" tiJwlj 

ijjJaJl ^Ll>_J . I ju jl»^ jJlSI oLLki ^Jl oLcLkJl - 4j 

^Jl oLsjj_s__JJ jjiC; jl t^LNlj ijJjJl ot>LL_J i__i>L Jl 
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£j,h-*j jl oaj <Jl _J-*J U-*J '"^ij* J-^-*-* ^ ^"«^Jl 
5j _jj4_^a_oJl » __f-Jjj t5ij_wa_Jl ^jjiCj JJ-P ___s»LjJl ^OajJLS 
5JNI _-— - J-*-o J _>Li j-»l 4ij tf ./? o ll _r~5s-C- jLS ■ 4 ■ ... CJl 

J5 JLc jl5 .^^jCU ^JjJl jL__.Nl JJj -ilJ-T «L-_.LJl 

__« _J-_- JJ_— =•! L-o __L- t4_ja,/?oll _r~5o\J jl t AjjjUl j Lo 

___>_=■ jA jU-o j5ii . «L_-l jjl «•!__ J_J __.» LjujJl iLjJaJl 
JjJ_>_7 _ji L^^ail tj>L)l oJ-c- ^3 jJ-j-J Ji _jJlj 5x5 ii jj_s-_» 

. *Lk_JVl ojjh S-LpIj ^Uas-l 

_JI oULkLJl __« _J /_l >.a,:;jJ ^j-«_>_- cL^jl 
12x12 ij jJua-A _-_>-* _-s jJ-JJjj5 ^j.Ljj t 12x12 ujju<_< 
<.Uj___I J _/ , .l (3^___.l .Jbji J_>- _1L_- jLS lil ^jJ 

I Jb JjJJJ . oLUaJl _JLP ^ jwjJI AJL4JI i^s_Jl C.._-il j 

0 ^: - .7 jl _JI oUI la a II p ...... Li) t_ij_i_; i_jLj_ jj j JlLj_jj5 

_LS . 24x24 is jjL__« L_i!>L> LgJl L_-_U_e-l j ii ja./i.* _Lf-"L. 
Xp>- JJJ-j j5 jJi j . _;_LJI _ y_l SjJi __« __5I IJL» jl jLJl*j 
is j_U__« ^^—nj—J Jvl j~Jl _yC. j^-jMI _L_Jl — jI ji_Jl oLsji 

. 24x24 

j__| LjLJl L.JLJI _j j>JI J^L»- _ jijl_* o_oL>- OjjJs 

L ULpj oj j__o ^JL-o C__>J_»__Jj . I_t>- L_jJU_l ol jj j..^^]! 

C-JI5 j t __ yJl JL__I __«, Jjj^Jl JLu* J_u jj . i_JL iL__j oJLS 
jJlJJjj5 j yii . ^L_j-_aJl L^JN oNL_c__l ^ ___*_J ijijL* 
^jJL js tj^ijL* _Jl 24x24 \ n g : j£ju> JL-jl __L_J jJj 
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<U__Jl ^jL?- il_»_Jl oLL_>JL t<^Pjj ^ya JbyjJl 

^L__>-Nl J-»-Jl ^-i oLL-_>Jl J c-ai jl . <L-_ 5oJl 

(_$jj jLS" .4_Lj^j iijjJ» t j_p jLt-^-j Ijl> LJ £jj_JL«Jl IJla 
^^-J j ^Jl .,<?. U oL i L> L-^ c-i jJl dJUi ^ <L jSUJl 
«■lj~>Jl j~-Jl L^j jJ <LjJx>Jl jL <L_ JiJl c-j-i ..oL-i_iJJ 
_c;jj jj-SL jl ^s^i J-*-p <*_J liL» • L^jjJ ^-JLLJl 

. <J_«i ^J-C- j.ili jA ^jji <L j_N?Jl 

UUs t 4_L <L j5oJl <L-_ «L>_jl ^JP Jjj JJ Uwijlj 

jj> JL>-I _-SLoJ-J jjj ol jiSll <t-i <»jJL_ _$ jJij j-A _-*''_' I l-L» jl 
(-__e-*>LU iSj Ja» JL>o -J <CS\J J U-frJV l—__ <L_Jl C-_d?Lj . ojL_j| 

CjjJwjI tdJUJJ <Lx-_Jj . U-ljiil jd_jijjjJ> £j-il . iJaJ^M 
?<u_JLwl J\ ^SLaJl ^L . LJLwlj ^Laj f.\jJ^\jj,] S^ljJl 

<ls jjLa-o" _> jijL* «-Ij-i i—JLW o jjljjl ojjjLs _J_c- \. S JUaJ 

. ((<L<j5\jvo t ĕji>-lj 

<bjLuajfiVI ol j-i.j-_ll 

j_>_J IjjjJLil _-_JJl oLLJl j ,-jLjJI JL-pS/ c-JLS" 

y\ t _b__b»jl ^.j-Ul ^LjJJ J 3 H\ *\h\ J*>L>- LojiUJl 

«U — L- J\ JU^I oJLa col . -_-}J <L-»L-i <L__«_*lj JL-J 
(jrr »_>_J <»Jj>t__wJ _-Jlj t <Lol .^.T-iNl cjlj-ij-Jl LJ-J-o 
<-~~~>) LLLj_--wJl jL-J ~jl ji olj-ij-Jl c •.<>'.,<? v . jLs_JMI 
L_~J ^wijJ) jlSLJJ JLJI jL_-jL_/_l c(JLJI --_W_--jJI 
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JJa-_,j__JI o%,J_oJlj t ^ . - ../i ;U ^^o—jJl *Ua_*-^l (JLkJl 

tLjuijJl .'il-l .^^N/l j , •, la| j_J| ■=■! /■»--■1 ĕjjL CjIjjJJLJ 

L«^J r - ^lj cS^Ji JjSll oU^I j_- ^liUlj 

. jjLJl *-L>_il ^J il-L i_J jA-t JJ j» Lf«lj_>__J J 

^j-^Jj jJ (__-^_>«__Jl (J-jJ • /} l l ( j_-jjj*-'l_g_~ . ^ . -_j ^ -_v ^ l 

^uj LJj-, (__s Jawaharlal Nehru jj_$J j-*Ij-=>- JJ-$Jl 

jJLjj j jL-a cJ IS L LJlp . ĕJu-bJl 4j JJ-gJl i» ji>_>Jl 
jJcJL ^j^— 3j~Jl -L-j^L )a J-_»-Jl jSj-* ĕlSL-a (__9 j_JCj t «Cj> 

^J i_jJj>ij L> *jLi>- c->jjj| (^jJlj t jL.-t.^Ml oL--p ^i (jJjJl 
ol_w*__>__i ^LjL L_-j j jj-Jsljijj^Jl <>Li ,4_->Vl -L-^-il 
t^l_»_>Jl *L_>j^/ o-L-a-j^/l SJaJLijUj t^LJpU i-_>_* j ojLS" 

4-ol ./?:^l - g 7lla la >«-. (__i J-__>-* , -l Jal ji\l ^* 1 -^ li-^ 1 J 

LjIj jj-jJI (_J jpLL>JJ ĕJ-j>Jl ol jjJJ-Jl c-JLS . v~-ijJl 
J»LcJl |, v : I e jlS (jiJ t«L&LJlj j j-fj ___>->- N Ji . ĕ ji ji» 

• L>«j> 

»Uj ... . iJLLjJl _JI 1962 ;___■ jJLjj .T.j -__*- 
^L_>-l . <L~>_>- 4-_-L> JL* cJlS . cjI j-» ĕJp LgJli (j-jjjNL^ 
.L_JN jJMJl ^ j5jJL JLc_-^U *L___.Vl jJ-p jIjjJ 

jjjolj JLt-J J j— t-J Lftj „^ >- j t frl ./1 >-^U (^JJ-jj 11 J_$J«_J| 

ji oL/y jji (jj> j^-Aj^-pj -J--<-'jj-S'j jj__->l_*j jj--< j-j 
*L__>-Nl JJL- Jjj jjj toj-->JL ol__J_>Jl c-- L - -t-ijjj^j 
_-JL,l cJjJJ . LJ J_- N ^l JlL-Jl ^yuu, bJL _~J-LJl 
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^jJu .iLJLJl o^U^JI J5 ^JJL>cJl *U*^I 

ijL* 015 . L\i>w jL^j-lj JJL>«Jl ^yi «JbJj>Jl L>- J jiScJl 

O^L>t* ^Lj Jj^l ĕiUl oJLJ <L» ^SLo oLwl>ij» i*jjl 

t A.L;....» JL>- ^jl J5 ^LijJl «-Lfi)l jllp jjj-^>L>Jl -n>ol 
o^jJJLj j-i^i .T.j ĕlij Lj tp-JjL» ^JI Ij^Lp LJ I j.«.».^j 
y^s- ^s- kiJJij tLw-jj ^Jl i^S j-JL aJ^jp ,jj J^ ajjJUaJI 

^oJU-lj tO-ljLU^o 4 ,_>• <uLyl obL» . (j. : ». : .>Jl J AJUI JJkL 

«uljUoJ cJL^ ji . «-Li>-^l J-c- ^ t£ j>«j L> J5 ^ <^5 ^JL 

. LjiiL^j ^JI ^uJiJl aJIjLSoI j 



e 




(J .^»\\ 

18 



ijJU^Jl» jljj-j^ LL^ 1958 JLi~. j .i. , 9 .T.j 
«Cigarettes, Cancer, and Statistics oLjUa?-)/Ij ijl_Uj-Jlj 
o» ; ■ la ll JJu»*_* ^ ..i.>^j tCentennial Review kL^> ^ 
Lung Cancer and ? j-SL>r ... II j iSjJl jLUj.—» jl j--y Nature 
. «Cancer and Smoking j_-p-juJIj jUsj_^Jl»j «Cigarettes? 
J j->- t_i^Lj-Jlj l^j-J-JcJl» (jl j.'. «-i >—■ !_-—«_>- Lj-ft-yj j»J 

Smoking: the J-NjJI ^---L-J jL_-__JI ^a*->. . jUsj il 

Cancer Controversy Some Attempts to Assess the 
. i_../jxJI LoJuL- ^ b j\a-,.„a «Evidence 



Jii-3; cJLS" L UU> ^JLilj) nj>UuVl -Ji» 
^Jl i«jpjJl JjN-UI jl («CjJLc- Lj-jjo <>jj~t> 

4_JsL~ J-N-. jl__>j_JJ L— » ^j-i-jJl j jb7 
^jj Jup-jJI j-~J J 
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J*L__J il toijJl dJJi (__i jLJ,j_Jl /^j-J^-JjJl oL-ljjJ oJJJ 
tjoseph Berkson j j^Sj^-, ._-_jjj-j>- £_jL_JI J j__- JJJJLS' 
___> JJl ^Jlj tMayo clinic jjL (_---~i-- ,__9 (__5L_}_»-)/l Jjj_-_Jl 

<_J-* jL_J cSjj-r _y»j--*l • ir^.y^ JrriJhr*^ 1 t j-- J ' L ~ a ^)' 1 
SJ jJl jL_»j— J Lj»L^JI oL-ljjJl iLJ_>______Jl £_*__>JI 

j^-S"! j_jj • eJ-ij (__s oJ_>- jv_ftji5^l jJLj jLS" . jjL>«_* Jl (j-wj^-JJj 
4j*>UJl jl jLJj j j— _i ^LuSlj tSJUl olj__Jl (_j Jj^jJI 
-_~>_Jl _ljj ,j_9_»_J U $ : - j t<jlj LL_» j-i-j JJ» t-_«JLi 
*LJ_c- (j.- j-ISJ L>- j_>-_- j-°^I ^y^^ • (*-j-' L '^r! <_y* *- ~- 1 **A-JIj 
oJl* -_>w> j-L>-JJ S_>_i_Jl oLSJJJl L>_u_- Oj_Cjl . e-L~-->-)/l 

N jlj i«LjLj--I JajljJ» - j-»-» LgJl ,_Jl Sj--iw« toL-ljjJl 
£-« La.a.T.4» jJLJ l_bj tijjJl jL_>j__u jjl_>__Jl Jajjj jv-JjjJ jL* jj 
i o JL*j l4__lL_L) (__j i__A-__-Jl ^j_>_^Jl (j-o j_>- (*-_-'" • <_S'jJ' '--* 

: ajL>_jI j_»I (jji o jii JLtJl J.....-- (__!_- 

^jlai _$JJI -t--«-JJ) OJJI oJL* JlJ 4_*-L>Jl O^ij-I 
__j (_?j— J J->L-j L-v_LJl i__-Jl (_-!j--~ _jJI (ii"!>L«Jl 
t (_-jUajj-Jl (_-JaJl ^-_>«_Jl A_L»w- (__9 O j-~~J (j-lj-*" 

JjL_j k__L_» jj L__aI js- i-jLJl <L>L$JI (__ll L_L-> jJ 
_$_u ^JL-Jl IJL» c-j JSJ j_J -JL.J_>Jl j*>L-*yi 
JJL-j JSJ» ^ (>- Ij5L- jJ .^1 ojjk>- 
(__J .-^ g Uj |JL* oljj L»JLLg t«-J_jJ_>Jl j*>\_p^l 
. . . 5_L_— j_Jl oJL» _J _J*)U-\| j~_>Jl ~^_> JJ • JJj~0 

(_-4 i_ij_>Jl £jJ\j j! ~JL~_Jl jJalj-jL; (^^Jj (<j|) 
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jl - jJLJl J _p- ^j-J-^-JlJI j^- ^'iLJl oLt- J jjLp- 
Jjj-«Jj 4-jJlJI j^Lp^l JjL-j oJLc-L_«j i_ij_Jl ^jjj 
IjL» <LiJL>- ^yt SJLJiSll ii ^jlJI ^-i- jjt - <U jjJl j^» 
o*>L__>Jl I g » > $ : - ■■" ^Jl «L>«___Jl oJL* JL_s> _i jjjl 

. . .iJ*>U}fl 

^J>lj ' J_>L_j <ul_J>l j-C-l j_->i j-$-^d (*J ' J-_>Jl * j-Jj 
IJl» jJ_J <L> jJ>L»Jl J.J ^y» aJ*>U->/I iL_>Jl |»IJL>___-I ^yt «u-^ip 
jji > «Jb <JL <L-LJ-aJl <L__>L>Jl Ji» j-»Vl . k_i jJJl 

OjL-»i_«__< JwO ^J-it-J jl -LljJ (_J_Jl OljjJl <___>-L_> jj_>_Jl 

ĕ j-;->Jl iSj^ ij-* — *-*"J ■ lLj-S j jS ^jj^>- J)_>_Jl t J ,,<->. o ll 

National jU^JJ j±> ji\ _L$*_JL 1 1959 __w jLL^-JL aJL-JI 
the jL_fl J __JJ t ^_SJj_-Vl ( >u_k_>c_<JI j 4 Cancer Institute (NCI 
Sloan- ^jj^- j j_L- JL$_-_-j ^American Cancer Institute 
o_>-l j-J -_>J__s ^j-J^L' j-o tJL^j «LLSJ <, Kettering Institute 
j jjj jJLi oUI jIpI I ji»j . o ____ _jl oL-lj Jl JS 
oLSj_ji ~JL_J) ^-jjl <____- j_o LjJjLjI oL^IjJlpIj tjL_Jj 
cJLS JjN-JI jl _-_>_J>ji aJ*>Up iJiku ĕ jjULo Ij^jJ -(£-Jl 

__s > — .— - J--Lp __«_>- jlJI* jl ^-~J> jJ> ^JLJ ,J_>-__- J_S___> 

. «5.JI jLWj- oNL- ĕ-blj_Jl o_-lj_Jl 

. ^lLjSL ^jJJl ^< - T - > -JJ --j jJaJl ^j-J^ jJl jj— —-I IJLXAj 

J_>-i jj> ij . <i-..tJl o*>L>_JU -i JL £_jJ1 oLSjJi o __*___*■ lj 

^ JajljJl J j_>- JjL__Jl ^Js L_» . j*>Le-*>J -_L>LS' oL>_iu_' 



^Ull yiji 268 



JIaj oNLi- j^J_J jj jiJj tJaii aJL^p-\ Jajl jj LgJ jSj <_JJj 
IJl* .UaJ iU~>Jl 4.«.» 11 olj 4~JLJl o}L»_Jl ^ 1960 

4___>L_» ^yj j-oJL—j jjj . oljJ— ^j-^oJ»- Ju_i j___j> oL . jj>^fl 

. oJu_ (jj> 4jIS\_ JbJ JL>-L Jj t j-**^ 

?£jUIj ol Jl ^j^-Jj L Li>- J^-jd Jj* 

ojU^— ^j^-^i o\ -Ijl (j-— * j *l jj* JLS" IJl* jLS" J-a 
j_p j-^J OL>_jI ol ji ?4JL_-I jJLpI <J__--- j-JL_J ^l t^">L_j 
OkjJl i>vjs ^ J 4_jL_ oUoL L$_jjlij t jL_>j_Jlj ^jJ^-jJl 
j^J-j . iJjjJl -cjLJIj 4J;L__>-NI ^oUJl 4i*>LJlj ojjj^Jl 

L$-»J_i <_!___» t 4 ■ a la '. » <____» j_i__ J_»Laj . |j—y> Ji ^ 3 '- a J-- > " 
ajIju ^ji Bertrand Russel J-Jj JJI jJj-j (^jJ_>_>Nl _i j->J...Jl 

La^j jj 4jjSw-> t^yJ-Jl _j>Ul i li j>_J iJLw> toLJ;AJl 

y> ^-S ^«^JbJlj oL^Jl» j JwaJl L :s_L>- 4JL__S ^Lll 

. Jlj 51 11* jp iL-Nl J4-JI 

4lSLi j (jiLjj^l 0 j___-J J-J J Jul jJj-j *l j-Jl j-SJLo jJ 

aJ j^a _J>L_>I t^jJLc- _-i j....l..a5' lij yv> j_T 4_S\Jj tjjj>_Jl 

. oL_jj__JI ^Ljjj 1—1 j_>- ^ Lajjjj ijJ_>__Jl oLN jJI JJLi 
* * * 

£j1j j£aa J^*5 L- J . fr j L .4 > -..uj Lij y>j> L$__j J_Jj -^jjJJl jL> 
^LJ J__* Jjl (jUU . (jj.j-^jJI j jiJ jJ_-_Jl ^J-e- ^ 
t^jJl j _ Alfred North Whitehead J~$-jIj ^jjj ■> jJl 
_^L___>Jl ^JLjJ 4 , 5 _= : o II ^UjJI _ olj : _J 4.....^ jLS 



269 ?aU»_-JI jjjkJtll J* 



Principia oL-^LjJl (_pW^ jljJ-«-; t_jL5 _J toL_J>LjJlj 
* _ ■■■ m ^ 11 jLSLs^l ^Lsitjl ^LiiJl JjU-j tMathematica 
iia. r ,.u oL^jJu ^Lwl ^J-c- AiLsNlj ^lijS/l Ji* toL^LjJJ 

JL_;4 (_J ^L-L-Sll oljiS/l (^J-^I j-* jj-^j-" jJa^» JLS 
oliLi-_Tj|l JL>-i JLS jjii^jJl ^J «v ji_J jAj tJ^iilj J—lj 

4__Jj_ _SjUJl j-SJJLj JJ . (jjjJLjJl jjJjJl 5jIJj ,_J 4 o . la « ll 
. ^L-JJ j j_J> jj_o ^U_Jl\/l JS"» jLo iilol jja-_jl jJa-J 
. <UL_U jj_o Jal jJL* t C_U JJ . L__l>_Jj jLS Jsl jJL- 

L3J-0 tSj-^r ^ oljil J la : <> 11 ,_J jJa-_ >jl ^j-Jl ji oJLS 

C-o-^-bt . ■C.<.....,.o.i»-j _w>Jl j>_J (jla'.*» Il UL* jjJJ jV-C-J 

^"iW. * jA LJ ^Lw-SCj-j (jJl ji OJLpIj tjLJJ ĕykUaJl jj^S/I 
^j-Jol _J <jJ__Jl j»lj^_-___-l o_?L>_« ^J C. 1 .'..'•> j t_J___- j_p jl 

jk>Jl 4J j»J_k__-l (^JJl Jj^Jl jLCJl ioLjL Jl -JLp 

(jjuUa jjJai>«j iJJaJl 4J jLS (_£ JJl cJ jJl _Jj . oJj Jj>- 4i jjvo 

(jljj _l J_- (_yLcj J»l J-2— < LjLJ ^jJlP (_-'■ ..<J| ,J la o ll t-iL-^l 

,_J eJbJL>- Li j-ls J jJ-JtJLSL oL.^L Jl frLJ_P jLS t_J jjJl 

yJL^I flJ___t_.l g t JoLSLJlj J_J>LcJl ^L^- Ji, t j_S__JI 

. jla.ujl _iL__»l IJ->- JjiJ ^ (_jJl 4,,2la". Jl 

(jla", a ^jjj t <L«jjJ_Jl Aj JaJl (^yj jjJaJl £js IJL* JS" j-*j 

j jiJl AjIJjj j^LS- ^jwLJI j jjjJl (jj> 0 j-?-*-l Ol j-_Jl (_J jj-^jJl 
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^j-il ^JUI Jj^l JiLJl _yj j^l jkL* fjb .^^uJl 
JSJ .ol> yJa.«-lL»» IJL>- «jcJW» J^^! '• J -r$---'jJ J-"L> 

Jsjj -Jj jj j-oj . ^«i_i» jl «___->» i-jl j-jj" 4_o--S £j"-*L 

Uujj «N» JL. j «jl» j «j» Jl. jj^^j L^JjLLoj oUjilJl 
J-SJj ti^lj-u» S-o-J j^Jw? J-*J oSl . «^jL-j» JjL» 

j_» 4_L_ J _ — i (JL_ jJt» j-P Ljj-i L»_>- ySs_»_j t 4_J j-_-> 4_o— s 4...-S" jj 
J-Jj ,__Jb » Ja.->.-Jl ^L-Sll IJia (.y^J -j-r*J' oljJki- 

c oLiL__>Jlj ^UjMl ■ a <a~ jjj> Jl (jjo oLS y j»_» j-j^j .>-jj.*jl jj 

•l> A, £_J-' J"» l --^J ^ S _P l » U-l J^^-J 

-L^-jN A-LjjJa -^rj. N «J j i k i !"Jo»lj IjlpL» Lj>J_S 

_o-£jLo ^jlj-d • ((| — '» ~J «I» jl i^y^-J jj-"j^' (j- 0 J-»- 5 ^- 0 

4— _dj £-j2>-j ol Jjt-I _y> jk-Jl *LJu-. -jf-r ^Ldlj oL-~Jl 

^ jjjjLo --Ujwi Lo t ^JaJL » jJl-u LJ-T .jjjjjjl (jla.a jj^jljj' C_->»-" 

(jj^jl ^J-»"- (^-L^-j i_j jJi Li-x» liLi . «^JLjJIj oL.-_-.<Jl" 
LJ5 4jj> J>- jjl ^-S" lilj . lLUJJ as^, c-jjSCJl j— So tj»L_>Jl 
jL-Jl ^ .. t . : . i J-«_Jl IJ-J 4^-"J < — JjSCJI jJLoj <, ojL-» ^ LkU 



«F»j «(jjui-» ^jJ ^.-JaJL «^» ji T» .«OjJJ o-y^JI 4...UI Ji^tjUi (1) 
«•LJlc- _J>L»j tljykUi LjJ ,_yij<Ji ^ jyj |>IJj>«-_>.Ijj «Lki-D ^^jO «^» j\ 
_J o}„ L»Ji t*&j> i^jPjJdi .jl_siS/l ^y; ^ j-SCi-il oL-iL^Jl 
oJl» jJI L>_» («!_«_>_)» ur-"-') "j* J "(j-"" j' (< M B J «T» «F» : i. : i ..4.>- 
5_ yh_»Jl j j-« jJl oJL» Jl« «>Iju>wjiI (_j_l -Ui ^oL-aL^Jl j»Jj> ^s- j_y J\ 

i]gju £_j_jij_»Jl li_» JJ»J lj_j-»jJl » <ju\j ol— S^y ^l 

. i__iLJl ^j-» Jl ol j:..ll ^ iwiL^JI oL>oNl (_,» 4jj->- 
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J 0.".J aJj .,^J ->^-J OL_*__>e_»Jl £jlj-jl ^J_>eJ_wj| iSlj . >" ./? II 

oJL--» oJ jl-J lilj . J _a i\ J-S-J-j J j-v2_>_j-JI oJJJ O^jJ 

UgJLLU jJj, t J^>Jl ^ _J/Vl «JjAiJI J">U- obJL^Jl 

<_£ ji-l ol oJLp I-Jj . dJJJJ *->-_~j |JL>- AjLSj _il jJULj 

J__j-JI ^jlj-* _UJ_ jLS" t_-tf>j_>Jl ^JiJaJwa ^ i_jL$jJI 

Ijl>- -JULi ipj^ _5U oJlS" lijj . (2 \^J_*__J __JI U^^l 
oUJli t *>_Jo ^ A^j-i -JU Ljbl J-^lj» olJL-Jl 

£Lr- ^jr^- (j-! 1 ->- 5 ' ■ criji^ _M L^ ^» 1 ^-)" ^ 

.-L_/Vl jJ j <_ j£T c .■;■■-< O-ii t>_. .^Jl 



v_j__j ___Jlj tMarder V.C.D.S earle J_>__ . __,> . j.~^._i jjjL <L_u _y (2) 
j_" L_-J> y d'\ ^JuJl L}_» -^-s 1 1980 _y i_Jl jJU-JI _5U_Jl _y 
-L»lj_t ^J-Jl (■•-» 'JJ-^J ■"U"'"" --J_ : ti-Jl J«-*Jl _J>'j >—.■■■; 

tl Jl __j _J_sj _j_>j»JI iik-» __,» j_j5c_Jl _jLjJN1 

'/.95 i_J c....-»- iJL_v»-l o}LL_ ^UaJl j^ij ..yljJl _>U._-j. _yLJJl 

^ ___i> __«JLj AjLs^NI <JL__-I) 5 _JaL>__JI L j ___Ls ijjjjl JsjIjj __• 

JL-jw-I jJ> o* -^"jjJL; i;L*>l iJL_»-l i«. J\ _Jl JL_>__-I 
c_»_-_.I JjJJbj .0.3 J\ .6 UJI J-jIjj L-J c~>-jL; '(_yl_Jl 
(^jl)» : I— — o t^lijJI or I „fi 0 I __J>Ll!l -J>_-j ■ •_»jj _,» ijr^^Jl 

oL _JI oNNj-— "I jl J_)Li ji _yj j—aiJl o- j ___JLc. , _ - II ^ 

*_JJ> __-p L~«_jt i)L»j . 10L JJ ii jiAjt iJL_>-l Ji^l Js- 

J' .>* r*^^ .*-_-»_i iJLo-l Lyl Js. iJLo-Nl _ijy>J ij-N-J *jl 
^l ►j-j «^L-p-N' J»Lj'j^'j b «oL__JI» __j J^.^JI cJjL- ij&A\ 
J\ 1UUI -SL-^JI ___i (._G-Vl _y L_vi IJj. v_.Jb-j. t jL_»LJl 

I f .. i Li _-Jlj '___jLJIj ol~ — _il j» j-<j-» J«...j t^JJl ___-.l— i^/l __j__5LJl 

* . Al— ' _——_>- J_d J_lj 
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£*J>j\ L_S" ^jLuJIj i_jI JJ i-LJl jv-jfcLLJl <_£jL«_j N 

ol.,,„< II SJLt«i oJLp iJLj. . .ijLlJjA-JI ijljj J— lj Jjl jJj-j 

. I | ■ • AlAjJl LJjI jJ*>- ( _y--L<>.-,'J L^Jjj--j (jis-w *_' ^jLjJlj 

^ - t ^Li j»-*j j-*j t^jLuJlj Lij Lj^aJJ ^ljJl ^yi J j=*-j ^Ls 
^-Jlp -JljJL^ c^iljJl jLa^Jl ^L>\ jj „ _a II ^>:,„ ■ *_" 
LJ (_jJl -_*_iL__Jl jLSoS/l -__>*_--_- ^-p -_- j__>_- 

. -.-J-Jl oLI jjJl 

{■j-*-** J-* 1 i 3^ ;<> ^ ^Jj-*- 4 L>j4_u J—lj 

*L_JI _LLx__i . ((<_£_-LJl j j.o..,A.<Jl» ^-'j t^-L-Jlj l_jL . ■..> II 
jl5siVI ^lJLiu—L. -iJJ.j l_j ^l ^iil j^-Mij I j-il jl ^j^a- 
t «\» t « ji» (( j» Ji, Ja^Jl jj»jj S j-JwJl -_As_»l ^-ijAJ i*j_JiJl 
. I jJr J o Jt'i -_J jJ* (jjil j_i1 jl l-L* (jL-J-Jj . «^jL__j»j 

Bayes AjjJaj ^ jf^" <_r^' a-^SLjJI -IjIjLjJLS' y>S/l j-Lj 
(j^j<_> _ j_>-j . ( j_jLp <__JL-Jl J . /3 i W (^i L>L__>_j ,_y-Jlj) 
. J-N_i5 ,__i L$-^_>_-___ ,_jJIj t5i-__«Jl _ulijA_j-^l 
(_p Robert Koch ^jS _u ^jjj ^LjS/l «■Lj-iSl JLc- ^jlS 

(Jl ^L_>_J -_jLJ___-J| (jvO 4_P j___»-_- t J-""-" - £---Ljl j J--JI 5jI_|j 

^l ^l (_jl -U_l JLi ^ys j-JJ 4 ..... o U J_-l jjJl ^jJdu jl i--jLJI 

. jl aS j*-* — — j LJl__j j I oJUo > Ikj . <__jv> 

^.Jlp J_J_ Ijla c,_~ Jl J_-LJl -_p|jj (jiL-i l_l . 1 
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. Jl _U-UJl ^jj *>U t^j-Jl Jl>- ji jJ lil .2 

• _-^Jl __i_--l lVr Jl _UUJl Ujl lil .3 

. < »LJs>Nl _-o JJjL (Jj-Ul 0 jo.,<3 Jl CjMU- __?-^ £*^J 

. Lju— « L-i j^o i_>»J 4.'.._«.a Lj__S\j jL ^j>JJ Lj^Lo. IJlA jJluj 
*jo Lji_>-J UjUC- A^oJb^/l 4_wJ— 4-__< L—— tf ■/? i _JxJj 

4j Jl jUsj— __j iLil Jl ĕji __e ___>_jJi . j-bj-Jl j j^i-JjJl 

j j o ■/? J I j*Ji _-«j) __*-^ k ~" 'LJL_~ oj 1 ^Tac-^Loj jjL>__Jl _-J^J_J 

i _JL* . aj JJ ^ jj; jjJl jLWj-Jl j$i __<> ^JI Ul t jjU-Jl 

l_UJLi Ji^-J Nj . 4j Jl jUs^ p-^^waj M jjL>_Jl t^-Jw _-o 
jUsj—> , $;;■/?,; (J^LJl _-o _JL_~J . £J-J (_Jj^' 4LJL_-Jl 

jU ij»_$jULp_I LiJw? Ulj . (j~->- I j— J (*-$-L; Jj-^j J' 
^ jUsj-Jl ^jj Ljj^__>- lilj . ,jJ_»_o M ^jiCJ iJUl 5-J— -Jl 

_-jJ>-J-Jl _JLf- ^J-*Jj JJLS iij/n./lW aJUj_J| LjAjJl __e ^jj 

lilj . 4JLJI A-JL^wJl (JJ->«_j JJii (JJJJ t^wSj-Jl U-J a.->_JU 

_-p ^jJljj-oJI lJJ jJL; IJl*j il_Jl_>- > ..... <Jl _Lol_Jl L_j.>-J 

dJ Ju J_4->*__7 N j <. _-<> j-Jl O j JL>- j-aJL_-j JLii (. __-J>- JlJI 

._jSJ iJ-Jl iJu-Jl 

_5_Ujl jj__-__jl _jl A_Lj>NL) ^jS oLJL_- L-aJg Ul 

oNL>- __~ Lj j ^ yCU - __Jl SJ-jj-jJI _-i.l__.Vli i(J_JjJ 

1 '.T... i jl _)_>-<_« '(jJ^I j-«jJ 4, A-jJW* J_«l jjS- I ^ 8_U>- 

__U IJ_* jJaij. M .j^_-Jl J:lj- _-• jl ^jJI _-• 
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jUsj— Jl j\ J_v*L-_Jl > j V $ : llj j-jjJlj __J>__Jlj »_JJLll ____*_> j-o 

Jj> 4L__«_>- J_Ljtjj j5 Jj (^JJl J^»_J| ____]} J_-_JLi 

^jjL. J-S" ^Lij 1959 i___v (3) ^_jj_$___Jl oUp^_JI ^L^I 
ajIjlJI ___j . £j_J>jJl IJla ___i cuj^I (^jJI oL-IjjJI ^___>jj 
jjjiol jj . I j Richard Doll Jjj jjLJ-ojJ a__Ijj JLla cJLS' 
i_J_Jl ^UajjJl i_L>_Jl Oj-ii .A.Bradford Hill i^J^* 
oL__> J_j* j Jjj ,jJi jbjl • 1952 i__ British Medical Journal 



i_j__>JI ^ William Haenszel Jj-~j» f LJj (•-* j j-> jL_-Jl j jjJjjJI (3) 
jjj. E.Cutler Hammond jJjj>L~ JjL? .1 j i(NCI) jU»j ... 1 1 « . kjJl 
_y> Abraham Lilienfled » 1 i : I . 1 «LaIjjIj t jL_>__-JJ «_SL.jj.Vl «_j__>JI 

^^-SaJ» _J_\_U>J l_^_SJJJ% ^ J^" *-"-«L>-J t «UljtJl -»_»___lj «_P*___I «_-jJ-Jl 

«_<_>_»- jj» Earnest Wynder jJJjIj _ J j\j tNCI jj. Michael Shimkin 

p : lj."j _i-L«j' jJ JJ— ■ l-L» Ji" -L«-;j . Sloan -Kettering £_ r __ r S' j jJL_ 

^JjLiJl Jd_ijjj5 1 z$ t _j_> j_a>Jl «j-j _Jj>j . U .j b jj5 J_i jj> __>«Jl 

. ____i oLiLii aj_j o J_»j c~_—»_ 1 ___Jl 
i_A* Jj°J Jr* JL_cl (_j-L$j jl jLJ-l j__i I .j jl «Ji__»- ___. (^jJL (4) 

i__JL_l __J> ( «-_jJl __J jjL jjj «J jLS ___J_>-_J| }__ l j___»JI 4j-j 
£__»_J| J_~ £j\ - _y_j> J_Jj>jj ULpj . i_JJl —jLs-j^I JL»_» ___i j-i-i 
J_ii l_.lt- J j-_a_Jl ^-*->_ SJ_j_Jl oL> j I » «Jl jl ,__J-JI _yL_-.jJl 

jjLI-jj ___ . _jjL»_JI ^. ; » .n" __J> __--i _;jLji c «71 ^^yJl oLJjjJl 

University of jjj_ Sjl 4j_>L>- __J> >. . Ml ^^^SLLJl jL_-SlL Lb-N tjjj 

£jL_JJ i_j.j_»Jl L II oL»_;Vl ^ Jj-»-." J_C1 Li.lj-.j iOxford 

.L5U_»-NI 
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(_J 4jjJl jl_>j_- _■■■-__> I ji jj jj JUl (_-,_ j_Jl jj) Jjljljl _J_Jl 

__s_j__j L~LjLij cjNLJI __L_- (_J L_>_j . ĕJ_»__Jl J_J___Jl 
^ypLo '^Ml jJlj i_w__>Jlj 1 4____j j___JI) j»_$J ^_J_)Lo_« 
cJ jJl ^j *___ _ f i____Jl ^JI ^Li-il j»J jjJJl j (^pL-ci^l 
_j_c- jLS" . ijjJl jL_»j-_j j__;Lv-_a IjJjiCj ^J p g : SCJ j <■ 4 ... _ i 

jJ> j^_* j—£ — ilj—^l a j— Aj jJl 0-3 j_» _y-^ j- 4 _y^> j-° j—^J-Jl 
4__j|jjJl aJL* J__» __£■ , $ . 1 C- jJ_L_jj) _$ j_>- < -l _jLp j_*_>_a-J| 
JjcJJI LgJ _Jji>-i _jL_Ij_ (j-woj- O jjJs . (i_>j--s-_Jl -jMLJI 

^LIjj-C-jNI JjjJl _j-« j-J 1 1958 i__- L^J __9 I $ ... a i 
-c__Jl L^JL-T _jj^t>lj . jLUlj L-Jjij l___j sji>__JI oL _ Jlj 
L^jjs- jL_>j_Jl _j-^5 jA __o __« _ww_»-j_Jl _w« (__L-I <^_~J '. l <j ... ai 

.-J-J-__-Jl O^LJI _i 



. «ĕ-L._--..jNl _jL_Ij_» _jL_-IjjJI e_L* J__- __-___>' 
^JI ^UijSll Ls _jjJ JwLJl Jl ^-jJL J__-Jj _^j-JL 
_^j jjj) 2_» j _j*jfL>- j j_^L_>_) JJsi . ^^w» j_Jl ___»-Ls-J J-i 

4-_*-Ls_ji iJLLJl £-L_j < _l jl jj) J_5L_J (_~_ j_JL _woL_j> j-P 

^yaJLi jv_jj . __*_• jJJ i->Ul oL_w_Jl ___jJ _-Jj 4__- _yj> jJJ 
. (j^Sj-Jl CjNLp-J I $ : . ;l la - j»J_-J A-L» j ; ^ o ll CjMLp-JI a_L* 
jLjT j-P IJJ-S' __S »jj ( ■■■ o ll ĕ_L___ < j'l _jL_Ij_ _5_— >-l __Jj_*-I 

L__j . iil_JI jLk>j_- j*-> <LL_Nl __- i_^L_s_Jl oLL>-Jl 
4_;-p_ws_Jl oLJ_>c__Jl j-wj 5J*>Lp i__jljjJl _j jJf_»l J-Si jJ-^j 
j! oLLJJ 5_LJ_ o^L_JL><J c_>_s_ jl jiJ j tiiL_Jl jL_ j_-j 
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L_Ua_iNl ^L_>-Nl oUJa.ll o_l_> j-Jl oNU- , .jj - . 
UL*j -t^l oLLJs ijg j^.^.Jl oNUJl OjLS" L_j_j UjJI 
. Jj j.,,Ao.ll oNLJlj U-ij-JI oNLJl __j (jiljJl ^JLp _j_»j 
Alvan Feinstein __»UJLjU jLSJl oLjwJI UlJu _J) ^jr^* 
J_j ijtaU- _J t_JaJl Ul5 Ralph Horvitz jJ>jj-*' <-Jljj 
__» JlJLJJ oU-ljjJl ei_A J_L« J 4_-jU-> j-Jl ji Yale 
U«J .kbj . ./t » 11 oNUJlj U__>j_jl oNL>Jl 5JjLia_o 
__U UUaJs I_l _pjj-» - _^U~.VjU> ^jJl ji J_f JJLj___. L^jLJk-i 
. __J»-jJ|j jUgj-Jl J_u__Jl oNUJ 8_U__.Nl oUlj_ 

. UL a : .>.. J l oUljjJl Ji jj» JjjJl aUjNI 

j»_JJ l «J Jj ^jj-jjl ^_»Ojlj J_*s__JJ t lJL__- ^^U-JiNl ^ 

ojAj f-l j-^-l ji-j 1958 <___ ^jJULj » g « " ojl>_j U <uuU 
J-_* L*jj JiJ i_j_S" __Jlj) ^JjNl • J-L_>~o 4 _ 1 . 5 t ■ .. - oU-lj_ 
_-—«->- OJ^waj" (_JjNl S_U__.Nl oUlj_ L^>-l jlJJJl tjj_j 
8 j_j_! _l j_Jl JjoU- pJo jj . oJ_> I __Jl <_5\JU_Jl __9 i k (__Jl 

ojAjUL- *l j^-L L_>Lc_J Jj t Jj_j J-j* U-Ij_ _J ^JLjJ' 

8_U O-Lo-JlJ tU_>___Jl p_J_jl_U J J_>- ^____J» l_Jl ____w-0,->- 

j»jjj_o I j-i-" j i t ol ji_v ^j~s*>- 8__J n ^"«iL jj _j>j t ^j-p-jJI 
_j_>-j oJ_si JjjNjJI jl oSl J-_>_J .<J_JI jLUj^ ,,. . ./.j 
_$J_J U_j __;1p jj»j>c-o _Jl <^U_5>'_'I ^-^aJ __o LSUj J__> . ii^Lt 
SjL_>_>LI __JSi UIUj_>-I _-->-j_JI ^ ^iS" pUWNI _$jJ . ^•., ; . : >-J- 
AJUiil «Uw? q___« tic-j>Jl ^L>__J oJL* oJLS' . aj Jl jJgj^-j 
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Horn jjj_- j Hammond JJj_-La (_$ . JjlwJI jJlp ^.i 
^jJLp (1958 4___ o ^__J) .J_»__Jl oLN jJl ^-i ^li.': — « 5-_*1j_ 
-, g ; * |j_»-j • j j ■-! *-*jjl ĕJ_J ^ g:-;L_» o.<>.~ i^>L>-j 187783 

. ip -jUoJ L__j| 

i__LI_ ^*j i--J-_i___Jl oL-ljjJl ^ J5L__Jl ^-oju _jLa 

^jjo -."...■«.o <i_- j_«->i_- J-»- " " La_l t 9 j-Jw --»_ljjl OJL? l_1 

. jLS\_Jl jy» 5 j-^ ipj-o_»_- 7y\~> *\ jjc**\ (j-^-o-j N Ji • jLS\_Jl 

.* £ 

U:.. r ; i)L_o jj5JJl ^J-p ~-~u__JI oL-ljjJl _Jla ^ k«. oj^I 
. L$J-J-»*J jj» ^j-Ci-uJ Ij_»- iLJi A. Jl jLWj— j -1 ...•.II ajU->I o.IS' 
LJj (j jJ___J Ji ^li jjl jl - ..L,.".:...,.» ll oL-ljjJl -JlSs,..- j 
o^Ui>_" -1 j_o ^j-JUJJ (<_ Jl jL_»_-_») L$jj_L>- _^_ tAjji» 

^j-o j ■ ,f> _>JLP 4j«jL__j | j_-_L_S-_— «Jl ^j-jL* <U»JLx_o C-.^J . 4- _-vL-o 

j_o ^-Ji ij_p ^J-p Jjj ^jLlJI j~S^\ _J_Jl J_«_>_. • _r"LJl 
5-uJlj ĕ^Jw? >«i jJl <JL__>-1 oJLS" 1i[j . l_LJ-__j' ^iSl jLSLJl 

^-9 0 j ; .,«*? *> oJ_o ^-4 ^jLJI ^j^o -JLP <_«jLoj lĕ j..,n°i 

<_! U_U_pN . _LJ_.l Jjj-j JjjJ iJLJl L_1jjJl o-»->_>_-__l 

j 'j^jjJ (j-^J-Jl obLJ j»_* j-jJj ^J-c- _L___c-Nl jj-SC-j 
oNU jL SUi IJ-_d yti\ J_«_>-j ^_JJl J___JJ ^j-.Uol 
L__C_j Jj» . LijJL_jt_-J j»J ip j__>_Jl Oj J>- ,_Jl i! jJl jUs ^ 

0-b»tj Ji L_J ^j-i j_>«-« J (j-^-JjOo -Lial ^j-o ^JL-Jl «■! jj£~J\ 

JJ j_«L- ^JlJ____I V-jjJLJI f_->-lj- Ij-tjJj jJ (jjJJl _r^-*- >t -'^ 
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i ^Lto." jiSl «c-Jl o j£j jl (j-L»! (J^J «— a3 i j 5 ^ ^jj^j 
L* ^jLill j5"JLj Ji . iij Jil oL jLj> ^s- J j-^>Jl ĕ jJsL^ 
IgjSl oL-jJl oULj ^ j j-»^ Jjl5 «-gj>-'j <J?-^' «j-^' j-^' 
?U<2jI oL> <Lo oLp dJl* jS\j pjl . oL. iLo oLp 

H.F. Jjjj . o.-a t^l^Lc-Nl IJla ^ SjL^-^Uj 

jj_« cj*>L' jj> i jjLaJI sLi jJl oljL^-i 1958 iu» Dorn 
LJ j_Jl dJla oJU-i . c-j^J ^-Jl o^LUJJ o^LUj L^Jl j 
oJLS" .oL-*.Lo ^Lup UjLipI (j^LkJ N dJUJJ toLJjJl £^>-»- 
JjL><j Ji jiJj tiiL>-L* iS Jl jLk» j-*j jJ^-JiJl ^j-j JJs*>LJl 
. «L>-LJl cj^LLjJI f-Lipl oMjLJLJI i_>w? j»J-e ^ ^«.Jl 
LJ i?w>ljj LJL- ijjJl jLlsj-^j j-3-jJl ^ ii^LJl c-JLS" 
jjJJl (__J> j*Jl «-Ijji^ j5L>_Jl j^> jLS" . LJjJl oJLa OjjjJ 

t * *■ 

j^jkjLjil jLS" <JlS iULp Ij ji^Jcj jl i-jJl jlk>j_~ u I jJL 

•lSj^ ^Lr^ ^J cy j^J-Ji 

J_> iJaJ^ . i^Jj^l f jJlp oLI jj J_> JL>Jl IJlSL* j 
o^L__>-l £-iij 4— Ijj J5 ^ JiLil jLS" . L t_JL- ^ L-lj_ 
j jjjJj^Jl j jJLaJj j5 £*^r- • ^jLJI ,_ji j~>«J ^Jl <*j lPjh 
1958 JJ ^jjSll pJLc (^i c^iyA i-ljj jJtAJ 0 j5jLi jjJJl 
tljjLil L5j .(_JL5LJI ^i^Ls-Nl ,__Lp j?5jJl o^> oJjo 
. «LjLjJI «L-cJl jLip^ <_>- jj i*jLL>t-JI oL-ljJl ^LkJ jLi 
jLipL Ij^lij ( p g~l J>\ j^c-\ LLiL-«-) jJ*-Nl j-L IJj>-Ij ljj>Li 
L»j-p jl L L>ilj J (j^Lkj i— LS" (j->t«^> jjo j j^Sj^i oLsl jipl 
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i-jl jJ>«Jl 4-jLSLol JLo.-i ^j^i^ • J- 3 ^-* J-J^ ^JL>tJL-J ijl 

^ji-JuJl jj^aj^Jl ^JiLe- IJ1 UjL-» iJjS/l oLw-NI oL-Ijj 
■ - *j jJl jUsj— jLS" ISjj t ^-->--L<Jl j--p jj> J jJWl 2 

j-«Jl j-^ 'LILj Oj-jSj JLLajjjJI ^JlS . JaJLs (j— Jl jL-S 

. oLL<?lj^Jl oJla JJiJl (jL^ ^JLc- jj tj*^jL*/ljj 
0L--LJI oLup oJLS" lil L ^j^iL Jaj iJL^Jl I j#>-lj 

(*-$J (j-dJJ' (jLSL-Jl jjO ^^-s-» j-«Jl jJ I J_>iw3jlj . ^jJLJj^-J 

. jLSLJl j jJlp- ^^JLj £jLJI jL ^L-->-Nl ojLj . ii*>Lc- 
Ljj )aj£s*L ^jLJIj oL- « )l ^ 5it>LJl jl IjjLil j^jjJl LoJi 
^Jl»JI J JJi dJUJuj .*Lp»S|I oL-L\ ^jJj" 

Ij-*->-Ij . LgJLSJo j—p ^yi (jjjJl ^yi j 4jjU__iiNl UpL>jl?-NI 
£-^Jl j_->-JLj olj-JL c— >^J>jj\ ^j-Jl t ^ j-o—Jl j*JL«' ol—Jjj 
^yj ^jj-jisjjl oLlj-^Jl ^jJlp Cjj^-I ^jJI tjLUj-JJ <jj_>LJl 

. L*>UJI ^ljj 

oLJI ^yi LJlJ.5J NLL« Oj-jji j jJL-iJ j j-S" (JLj>t-; j.-'-«-.J 

La-LpUjJ JJ^jJl j.».:..." . &jVl pJLc oLJjj oL-~Jl 
^jLjJI <_$ jJ>-S/I jJJ <--Ijj p-^-jJ tol—ljjJl JjS" ^JwaJ ^-c-j 

• Lj — Li 

JL5j jJI Jalt JjUL 0 Lb j*JI_j (j^lbUil 

JLiJjJl J^>Le- j»Ljjl oNjL>«j> 4JL1IJLJI 5jj-a!I ^ ./?,"." 

^ ("LiJ ,_yi jjjjL>-jJl L$j-« ^yLc- t<l~>w» JjS"L>L»j <l,-.-.... : I 
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J_->L«Jl j_* (—jULc-MI oIj.....j o j_L jLSj t , g Jl . >- j->-ljl 

j-o A_~_oJ JJ-Jl -JjJl ^> oL-ljjJl p k« a cJL>L-J . iw^—Jl 

j»-5-JJ ^J . i_->LLpMI j__« ojLJ (3 jJ 3 I j*j ^jjJill JL>- jll 
ai»* OjL- ^ij . ^jLJl oJL* /jjj^-l (j-^LI ,__Lp cj j>-i cjL/Ijj 
^^-5 -JU- ^ j*J aip ^ii ULkjl jL-i ^La-S" J-«j«j> ^ 1970 
j__p ^j-o t SjjJLJI SjLJI ^jwo J_JLp oLjj_w»-J ^j^L—Ji^/l ^jwo 
^j y ^JLLp ^yJLc- oL-lj_ cJ- j . (_;J-Jl aJLjJ» ol jjjj> 

^j^sL- £jj ^_9 ĕ-Lj aJjLJI ĕ-LJJ lj-^9 jj»J Ljjt-jlj^oj ĕJCJujj-j 

jjLJl i *J* jJ-oLJI jjajv» jLS" /jSJj i oLLJl i_->joJl 

. ijj^o a-aL- t_j j^p aL>_( aL_>- AJLLi AjjJ _£ JJI 

J-^Lpj j__>-j_Jl oLI j_ j_-j ji-Nl -Jj>Ll^NI (j-^iJ 

o-Ju>t-o ^j-j-jjl j-o A-J>jIjuJ| ^jLJI jl tjLiJ__Jl 

V:— " t>^' v - 0 ' -P^ 1 cJj-nJ . (aJ jJJ ^yj-i j^- 

(—jL-lcMI ^ J_>Lij> j-o JLojJI J-oLJ ^ jjcJI tLil j-il Lgj 
a_L>-Jl ^jLJI £j> _Lfij> JiCjjj (^j>«j I jl» j . ^jL-LJI jLv>Jlj 

j^o aL-j«_« LpI jJl > _..J aL._-.q J_ol jj> jl (^J-c- aLoLJI -I j-JJ 

^l JL>-jj jAi tJLaJjJl J_oLp oL-ljjJ a-_->JLj L>l . oLiNl 
jjjiJ A-iLS" jJ> v_jLLj Jj>-jj ,jSJj ' ap jj>Jl ajL>i_w-iN j-^JL 0 
(__* i>wJl . LJ I j_/j> jj»J (jjJJl ^j-^Li-jitAJ ajJj_>_J| oLp j>Jl 
oLi>lj__P-l jL-« oLi>lj__P-Lj I g « * jl ..".pI N t A_ji j-L-o Sjj__<? 

. j .. m ... ^ j jL— jj jj^— S" j*j 

aJ- j_c ajLjjS/I ^l j_ol o^>L_L>_J oL-Ijj ^.j Lj_«_wjI 
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ol Jl UL> i ■> O T i.i I . (_£_l_Jl jj o i/? rt \\j J— ulj Jjl jjj^i 

L* oLijLJLi . jLSLJJ -Jl-LS' oL_->_j a-U- ^j.- ^jLJIj 

LjJl Jj- 4-j*jjj_J| ol j-JoJl ^-9 olj-jJl Lj-i ^-JaJ ii-!Li3-l 
j j la •>- jLjl £_«_-J j! £-» J--J • -Lw-*»-- OL-.-.-J 4_5*>Lp ol_ 
J» jJslsJI Jj j J 4 ,/aiLJl oL-ljjJl j_« \j~$ j d-O-Jl 

. -UjLJI -__^w-Jl 

'**' ^ J^ i 1 1 1 A 1 1 j * *^ *t 

j* L JS" j_> jJ l_U *?oL.ljjJl jLS-l I .,,.„- ^ jJ liU 
Zj..L::.. Jl oLljJl jj* •4jj^-> j----^*-* 1 ( j j5 ' »jLp Ji-j-t^LJJ jj jw> 
La j-ij j^J -LUJ -__.lj_ JS" pIjj jLS" jJ l_L ?-iJb LjL"_>-1 ^ 
J_S" Ja_>_J j»J tlJLa J_S" -L*_jj ?LajL_J>-I L_Jl_>- i—lj_ 

4_j>j ^Jlp !__—_-) i____nJ J 1 g » i j . J.....JL oL-ljJl 
L$J*_" Lj-s--«-j o^L_JI jJj_^j p L<jj (j-iijj . J-«_JI ^L-Jl 

syrj J-j> t _ r -_»-'_l -<_rj ^jJ^j 'LJLp-j . JJl>_JI J_J . _L" J 

pL-jj J-c- J-£_-*_'l jj-J t ^jj» jJJ i___>-L_l- Jj_>- jl i_i^_>- 

. jjjjjl j-J> ^jjlijj ^ y JJ I ^ >.- > -Jj JjJjjl j__J jj^>jl 

JL_-I £j-^~>- -Lsi • j-*-Li oULjJl ^J-J -JL- oJLS" 
^_Jl-L jl ol jJO .J_J JjL>- . JjLi JJ ,JjNl Jj_j J-r* 
p-g.-SJ j . iJLjJl ^sLJl -_pjJ --jLSJI ^jj. J_-a__JI oLLJI 
oJla J-*-Ij (^yi o\ j--Li ^-"-'j' L....J toL-__>J_Jl J___s Ijj-""- 1 
. oLLJl jL«i _ j_>- j_- J-> j_>J_- j_j- Ljl ./}' oL_^_>J_JI 
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j-jjjjl Jlj~ j tjjjj J-j» <L~lj_- AjIJj ^ji aJI i-jLS' jLilj 
. t g ' ~*- 1 " *L\J"I jL»-jJl ij jv>-jl«JI ,__>j? j**-^ (j-L-u-j jlS" lil L_p 

j-y&J ^j—ĕ-^-'-'---^ j_J_i»-_Lo» j_«j oUL-Jl ^ .. la LoJJ_P J 
^ ĕ_-Lj -_$j_jJ jjJJl pj» j-I_-__~JI j-P jl ^ t « j ..- , . . . ' ,. ! . 

jLk>j_-_> j__S__L-l~_Jl <jL_>I jl jJ-jj .iSjJl jLk>j_wj -_>L_>)ll 
. Jlj\-Jl ^ *j_- -JL-x?-1 J>\ 11* Jjjj J-j. Ijpj .Jil Jj Jl 

£jL_Jl L»J» j__J (»-lP »_--_~ j-P J*l jj IJ-A j-O j_~_J j_>_— 

015 lil j£*Jj t ^_a_>JJ j,.^- j-i>-jJl jL ! U^:..ljjJ 4.._...a,>Jl 
^»jlp j_» Njl. jU-jJl J-J---: — ; jl J-a-^I j_«-9 io J-.N 



. Ail 



LoJj-p l « $ ~\jj3*J IJu--j Jlj-~Jl Jjjj J^j* -J jj jLM 
jljJU_J-l ^JJl -^JLil ^ *LJ^I Uy.:...Jl i-ljjjl Lyrl 
jJLJ jljl ?-j-L. .jL->l -J ^JJl ji-^l «-^^JJl j_* L» . j-JL J 
^ -j> j-v>JI ĕj jjj _■ jij Jj-~-j jl jj> lj jP-L- jlS' . -i j--o 
LoJj_c li^Lti»! IJla ^.s J_*«j -Jj . j. >'..-» I j-«Jl j_o -J j_>Jl jJLj 
.|»L-JI ^ljJl ^Si oULiNl jjjjUl (.JLi-i-l 

c ^jLlJIj cjI >—w— «JJ J_Jj J-il jj j—i 4_JLsl__«_i j-_L-$ jjLi 

^jL-JI ^ la-« i_jW> jJ -~!>Lo j-ji _$jLJl j j « ,A»JI jl Ji^-Nj 

-JL Qj-ilj ^l jjIljNI jISoS/I i*J> j_t N ji_j> __ sS . 4-jJL-Jl 
(j-w-^l ( _J-»-' ^Lp J_n-JLj ĕL>Jl jjj»I (j,^ - ; ^L____vl ji C .». J l (jj> 
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£t-tf>jl . ĕJ_j>Jl <_JjL>_JI LS^^-* ^ _t >aj ^Ljl t i_j<_o CjL>«jI 

£j_^j^J| oJL»_a JuJ_»_j 4-J _$jJl lwJjL>_Jl — JjJLJ jl 

«•I j-i:-.» iijLi i^Ljj 5 ■ 5 la : » L~__>l |»Ji i_Jl j_JLp J->_- -j 

. JNj-^I 

JJ_»_J jJL^ UjjIj ^Jl cjIjjS/I ^Ij^S/I *L-Lp |»j_»_uJ 

OljL__»-lj _jL___>_J| __» 4-wJL^I J-Lo l 4 o o ./? oJl _JjL_>t_Jl 

V ^lj tijjU_>-Nl i^Jl _JL* cjIj/^I 6 JL* IjJLl» .iW-Jl 
^jjs- i>-jL>- iJl jj_& ■A-^iCJLiCwJ L»-J L^-i ^*AjJI ,j~>.«Jj Jj^d 
_ j-=rj jj^» j-il • L^ ■■■ ai i_A.lj-Jl j_o J-l»-< j-sJj i-Jj-Jl 

o^.j-^b u^-^ 0""-" <_A*-; 0-* J*^" _Hj-* 

Lg-.... ~ oJL* <*-J-->Jl J-ol jjJl ie-jj jl LL__o ^s> j_«Jj . ^j-ls-Jwo 
jj» Ij-iS" jl Lijj__o I . JjjJl jUaj___. ajL^jNI ^ cj ji I 
jl c jJLi Jli i__*>jj_Ji . aJLSLp J-oIjj»-; jJ->— J jLk>j~Jl ^lj-il 
oj Ja.LI sjjU SJjJI jLWj_-. ijUj^lj __J»-j_JI j__> <iM«Jl 
_J_, aJL>- c jLJ^ c jLLj • Lj_>^aj ij->Jl ipjJJj tLg—ij 
-Jl jJl JS_ aJjLJI __>> iji iJuLi _JL~ jl ^-^>jl j iLL__- _Jl jJ 
lj>w» jJ (jjj'-**^ _»~- >t Jj • jJ-*--- 4 jti" jl ____>- JL» I jjj5\j jL 

. _JJ_' L->- 55 _jJ1 jli-j_ jj*i" ^ -Lp 

(_^JJl __s_uJl 1 t£ j-i-'-^ j-~j —» j— ' jr* -^JH J— ^ 

1 jrr^ i^^^iJ _JLJL l-jJLoJiL __5L_i_->-Nl ^jJjJI ijjJa-i (>w»J 
tJLLijjji" ji-Nl wijJaJl __i JL>_j i Sj-_>-^ !'-__; j_»_J L__5L>- 
ur* ( _r'J J -JJ-' l -^ J . °-rt-*-^' i-oJ-jJl 4__>-jj oJLS' ^JJI J->- jJI 
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0 

<dgl./..T-^lj jL> jlSj i4___i_i *L__?-^M (J-*j lSJIj t ^jjUl 

. <U_-L-J ULp <_>-jj i*jl__J <L<_aI olij -JuJt>- oLoL__?-l 

^jSOj tt—jjUoJJ ^jjlj-lp ^ ; o jS- ^ja y\ (_jl oL_l . « 
oL, . JdJujjS JLS IISL* . iJl_>Jl <U5l J _uJl JjNjJI o-Jl; 
(_SJu_> (_$jj . L-_- Jl»JI ^S-JI oli L_$_J*>L- JljJ L«j j*>L- Jl 
^ (3jl j-ill oLJI oM jl_-c_- £_» p-JLwJl ^ oL_liL_Jl oJla 
£jLJI li j*j> jU_« ^ji jjj L_J jL_ . ^JLJl oL»LI 
LJlS" Lv._i L_$i . <_jj__»Jl J__j>«_Jl aj^.JL.JI <il...'i*AJ ijijjjl 
^j-* ^j.-Jj . ^jJaJl JL>«_J| ^^yi o jj« jl ĕL_>- LU-j o_>- j-W 
. ^jLJIj oL__JI ^ jjii" ^LJl ^ Jjj. Il 



♦ .♦ Jd__a_&l Qaseuil\ j\u-*)t 



*A+> ^ Ceorge W. Snedecor jj_5JLj__-.j ^jyr 
tUniversity of Kentucky c _5Lj_S' o^L> 1 1926 aj___ ^.L^ 

(__9 4jL>-l^- ^»^" .OL-^lj^jl (__9 elj^^jjl O^L^i (^jAIj jl Jj*J 

University of IjjI o«_-b>- ^l ^"jL^ j_.Lp j t ĕ^^Jw "-^-U- 

. oL^-L^Jl ^ _IpL~« _.L_-S/ p_$__*-L>- ^ £_<___■ ^-y>- tlowa 

<u-jij _«_>- ji 1 I jj| ijl jjo^ (jj? L.....t <___>- j*~Jj t— Lr^i 

lowa IjjI <j j j <L-__b>- _L>- y 'Ij-dJ lAmes 1 _ r -'--:l ^ 

♦ " 
IjjI -_-_-L>- _>_>- jj" >jL~>- IjjI «LjJl- jj> ^Ju tState University 

/»Jl_-_> (j— >l ojj—^J>-\ . University of lowa 

kAS c-JLS" LgJ^ loUiLj _.L__/_' ^:?-L>- ^C ^^jj 

jLS' L__? . oL_s_»L^Jl ^y> mJj_>-Lj»«_p L> (jLj\-; 
__jL>_jI j»_^-;Ju ipljjJI j__tJ__$_« lj_L 
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(J-C- tt_>L>rjS/ 1 J~» Oy Juil . oJb_L>Jl -_JU>I I j_-_j jl lj-_-l J 

P^JJLpL— <J JLs-L; ^U_-_.Nl j^-^LSU-Lj <.<~J>\jj}\ a-LJl ^yt jJS 
oljjJajJl UJjJ ^—«-ji ^J Snedecor jj-S",! jJL___-l 

^yJ-Jl Jl-s->->-j' jl U-U t .,tr>-\ j~*u> *U__N j -JbJ-JI 

U_-J lj-J-1 (j— — I .4-JL»jl>-NI Oj la : ll J »..._i ^J oL-_s_>Ljl 
^jmji . oJl>-__JI oLM jJI ^ ( _^»_)«lS'I j»_-J J jl jLS" *L____>-t>U 
JU-c-Ij «^JLkJl» tJ-L. Oj_-v_j JU-J, ^ljj j-JLi oU-J 
Von Mises ^j-jL- j ji j Yates (j~_-jj Edgeworth Ojj_^j_jI 
t iJis-»^! oU-j^/I ^ja j-i_Jl -_____>- jj5jlj_-- j>*_j Ji . ^ j^ j 

t L->-4--- Ll-5 1930 4-w-. jJwsl . . jJt- -_jL>>jI ^ja J_u-_ j jLS" Jj 

oIjlJI ^ jLS tStatistical Methods ^U___>-)/l .,, , IU_SH 
^J Jlc- JUJjuJI -_j-_>Jl ^---»li 1 1940 i___ I j-j-l o j-_J j L>- j_-__i 
i-JUa-^l -_sJL--Vl J-J--J -jL-S" jjJ_ U-S" . JL>__Jl IJL* 
p..^» j tis-oL-^l Us_>Ljl oliLa.:-t > j , l _iU_>L t-_jj_>_Jl (^jULJ 
JjIjl>J| (j-. i_->-jLi>- j-»-»-^ -JU_>lj tL___ -_^-iL.:,.:.-,ll 
^sj .(j-C-j. _j-fr_>j> Jil U-Jl J-Jj-«j -p j^J -_jU-_>- J-j-J 
L.J_«JI oNL__Jl j__S'l j* oLjL___>->I _u>_-J>jl d970 -J— 

s-JU-S/l jj5jlj__- -_jI_5 jl tLJJl > Jl j_>Jl J5 ^J -jjJL-Jl 

. LjJl ^jj' ,_JI l-J-kJI jiSI jA ^U__>-VI 

i_-_$-Jl oL .,<.->-jJl Leo . *_"Ui Sjbl J-rj jj5j____-v jLS 

ejlj . (j--_-jl ,_J ' a___Jl frl ■/! - 1 4-Jl ./?>-Nl -IjL-j^/I JL>_j> ^jS 
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j_^L>«j . ojLj J-> ,_,i I ĕJLC- -jvo _^__olj 1930 -J-*- j_--i 

^ frL-->-Nl j»--ij _yL-->-Nl j-i>_jl ^wsl . ojLil_*Nl j»-UjJ 
-_5U_s»-Nl CjU_/;AJ «Lljl j£ljjl Jb4 jj» JjjI t,j--__l i*»U 

ijLjj ljv»U jjjJUl <-U_Jlj JU-jJl •UJLi cJU-_t . |JLJI ^ 
UjLJl -_-JUJl i_j j_*Jl J-i L 6 j_i <Jji>- »jI <_,i oJjL-SM 

. JL_J| IJL» jUj jjo t la,«.- 

Gertrude Cox yS *jj> ' • <J J^-*- «»--»JJ 

^ljj 1 - 1 ! JLiJj o jJ__- ^aj |J_»_" C-jIS . Ijj| ^jNj __ji «LwuljjJJ 

JU«J Ol jJ—J J 0 j__«Jj L$jL_>- >_■— - j_5 . L-lJl ( _ $ -s_>lj > _ , | ^ji 

Lj-iJj . _^>vgJ-Jl <L^jjS\JI tjjJ-*]\ Jj-JI J>-l (.-jj-UI 
^jJI -jj-J-Jl -Ju_>Jl Jjj-I j» >Lj«_oL- ĕjljj ._ ^JI ^L>*- c-jLS' 
«•Loj-NI -__*lj_- jL j j5'.lj>.^ U>n.'il . I_$jLL-l->I j»_aI jj» C-J15 

JUo _yL__>-Nl J-JU.-JI -_«_. J_«_JJ C.Coi t-jCL- jtS\ 

-_l_- -U__>-Nl __i ^Jj^l j-jJu»j»-LJI <->-jj o-J-j . L-j_>- j_>_J 
^jjJ jj_5 J-J__v U_dijj tljjj **jNj -j>u>U LJ Lfi>«Jjo 1 193 1 

^ _ o I oLjjal; ^U- J-*-"-^ 4 -*- J J-* -_*>-~>-»l • «U....*. ^yS 

. ( _ r _«jl i_jjU_-Jl ; o./?:l <_JjSfl _>1j-Jl c--_-jjj h-jjLuJI 

cjjLp . /_._v....- SJ-J Lft>-ljj cJUSI JLaj »Ujjj_JIS -_>_-L- 
j j_> . L ._..- U-Jl Jk-^j toljjj-sJl ĕjLjj_>i C.--.L* jij _^_-<_jI ___Ji 

. _JjLa>-^!l j-l>_J 

t^P-ojl -_»_-U J*>U- (jjjjLJl ( j-JjL__>-Nl JiJu jjj-j-j! 



^LiJl iilji 288 



J_>-i jj> l j^jil William Cochran jlj-Ji jS j»LJ j jJ . IjJ 
ol jj_- , J . «J ^ <j— SjS" jjy*^ f '. ^ '1 • 4_J-SJl ^ --L r --«J 
L_- LiSj (oljj-Jl eJu ^ jJ_xJl j^l JLj-) -^jL>_Jl 
^y»! ..^tII jljjj«j t ^j-^j^kJl IJl* J j^- U>r g '. - LLS 1950 -jj_j 
jj5JU-_>- *-_-JuJ J_t_- j . Experimental Designs -.--^-^..Jl 
i---jj>_Jl j»— -LaJl \ jS j o\j*i>jS >L5 Jj»Lo c ^LjL.-p-NI 
ciJL^>-Nl i^-JL-SM : jj5 jll-< --»_-> -_j jJL-1 ^j-io t^jLill ^ 

j-a 5JL. j L- -_P j_«_>«_« j»_s--JJ . 4J-J-» 'U.-iLj -_y_JL>- J*>L>- j-o 

-J-j-- O^U- J ^ -aJl Jj-L-J -_-_>-lJI ^J-t J-^-J J jl_L>Jl 
-_waJ_-Jl obLg.....:. I ^-w j-i-j j . ^SUJl J-J_»_J L5 

j*_Jj . -JJ-. J5 A-jJbJl 0*>L>c_JI jj-a 0bL^_»-_U-Nl jj-a -_>_J*_' 

----»_>- obLfr.»:,.i > _'l -_J--j ( -_- jJw-Jl Js_>JL ^ -j-L-W 
J5 -_L»_5L b j^p ^-«S jSj o\jJ^jS i—jL-S" ioLe- -L>-Lj ^ĕ_u_*l 

.JsSll > 



lj_u>_j- ^jji pUs_>-ni .u_u ji t$jL«ji j^n ji juy 

. , l..lo J .■».•..:,; L ^j-JjjJi frL___--L NU-j IjjLS' cj*jM ^Jl --fr ; - c - 
5 jU, .. o_>_j' ^U__>-Nl jj-kJl ^ ^J j^l ol jJ_-Jl oJL5 
jLS" ^jiJj cJL>_Jl IJL* Js pL-_JI j-« j-JjS J_«-p .JU-jJI 
o*>LJ_><_JJ -_-j*>L!l _. ; U-wg a:,1l oUU~>Jl ^ j-g ^..la » - 
j^_L . «oU*_'l oL-L-Jl» j -jjjJ jLS" U_- c-_JU-->-)[l 
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loj~£S\ oLL_>Jl ^UjN ajjJ-JI oLL_>Jl oUj->__.-,<i jJ^jJLi 

lj--_s j~_1 pI JlS .ol,L. U j_>--_<Jl J^jJI 11* JLgjJ j_S"j 

jJjj j^JLp -U-p*.! jSi^j oLSipMI _s j>- US" tLljJlj 
ojj-~<? j j_- __o y . JL>- Jl ^ jiS"! oLU_>Jl 

iljJ tOjbl CU. >u' ^jSLlj^ja J~Jl jj_JLp -,>c-<J 

ij j-__«Ui jl oLU_>Jl ^jLo ^-s j jj_>__) t JL>- Jl jj» ap j_>_>_- 
j-* 5_c-j_*_>c_« j^_jJj_>-j t <_a-_ o . P <___^Lj t\ j\ 

. <UU_>J1 oULjJL 



jU_J iSjjt>- oLS" . ^jjjJ-jJl <j jJaJl j-Jl-j jJI ijb 
<_ij__j ts-U-Jl jj> j-iSCJJ L-->__L-j L jp t c ^j- s __>Jl <->-j (_J-p 

-_J !_>«_■ *_l j-~-~j ^J--JJ i, oljjJ-SLJl j . axj _-i J ij I Sl — j (_J-P 

-^s^Jj-JI ^>-Jl _-J u^L -U_.Lj Jl _/-£■*_ L. 
oL-.o,:>-~JJ a.j.Jj jJl oLpL»--»-^/! o^ ,/?>• UJ-_pj tl990 <___< 
^ o1-L~Jl j^-Jj . «-L-Jl ^jji ^jjj-^LJl - 1?»- jLS" t <LjL__>-^II 

^ o.- > c-J|j ^Ssjjl-j^Jl -_»_>_oJlj t<UjL__>-Nl A_j\jjj>^l <_jv»j>JI 

ps-jj _-fLSJj »<w>L Jl oLL__->-^ll JL^j-oj t^L-->-Nl (^^SnJLJI 
.jj._-. oJ I oNLLjl /.30 . JL>- Jl j_-j jjjLo -J <■____ 
^U-pI j-. /13 j <. j-_"l jl UjLS' l_$-i i-JU__»-^l o}U_Jl __9 
__« ^jS AjuAS ^ g o i j-nj -J jjjjJl ^L__>-^J ( _ y SCjj> , _l -_<i__>_Jl 

__« __jUJ| __<U__Jl O-JI . j.o-_.^o j-Ju (jjUJl I _UjJ . frL-Jl 
olj-li _-fjl > t jjj.-_--1l JjjJl j-o ej_J>-S/l ol J.L.JI _-4 <Lj_i-JI 

. ^LJ-Jl w>L Jl JUp^I 
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£jj->- ,_J-Jl L«.j__p t 1940 i_-*. I.LSJ* £«->jJI j-^j j»J j 
«-jjjJ «L-»-»- ^j^Jj . Frank Graham >»L-I ji- -tJUI yL> jj5 J-J__. 
/j_» jJ~C)l U^jjJ jl5j . jUaJtJl Jj^p _i> \ju> I U- . LjNjj15 

ĕjjJl ^jjt «■ ( _ J _ i Jl ^j,^»; «>L*lji . Lg-3 Uj_>t_J ^-^blj-jl 

Aojla» II oljjJaJl (jjs °j-U~'j j j5.Lj.Lxi ^Ju* j ji t-LjLv-J>-Nl 

-oLJl ^ Ij_>___.L -UU-^I j ^LpIjjJI ^L^Vl ^ c-J ^Jl 

JL~»-jJl jA_jLJ| p I jl 5i jj_J |»L*lji- _J_Ajjl . «LjLv-J>-NI 

,»__, jji? . IjjI -L N j ^ 015 SJ_»_-Jl oLN jJl ^ «■L--»-'}- 
University of j j___---j j_> -Lj»_jo_j>- j_- Sam Wilks __-_>JLjj 
jl5 «uisJj t j-__xiLjJl j-_JL-__>-Nl •_* j__j>_* tPrinceton 
i_jj_>-j . oL_i»LjJl ^...-aJ L_>L L»..-.^ 
jJjLS" jJ_a University of Michigan j ->-__-___»• 5_«_<>L>- 

* (1 ) 

5JL-J 4_JLi_7 L ^ ^Lj-U (»LaI ji- jisi Henry Carver 

.jlk-Jl 

^LiL >»LS jJL! . j j5.LJ-.~) >»LI ji- J_-->l ^L.! i - ,j> > J_v> 



oULJI oljjJajJ JUjjDl JUljJl (1977-1890) jjjLS' ^jj-» 015 (1) 
j .*. « I lJ_ijj> jLSj .(jjjUJl Lj^>ljjj-I LJ i__ i jLS'i «jL_? i_:L_u>-Nl 
<___- 1921 _y> jl « . .*.'..» o«j>L»- ^Js Ljj>»_i y eljj_S"j JJl—j 
1930 -__ L-Ji .^UJI *L__>-)ll Jj_- £_J>Ij_JI oJLS" .1941 

e-L_JI 1938 i_— JLpUj J>L Jl *L__>-!)U 4jjJ ll _j"5U_- Jl «JU_» 

_j*>U__JI _JJJ __*jj ;...U7 i_J___5 i^LJI l _JL__>-)' 1 J_j_-_JI 

4-l_>»_-- ^ /3 " ^ 4-t j-'-.--J I 0>>L>__-_J1 t-JJJj jjJa-> (j-*- -i J -L>_J____*'j . *U j-L-sJl 

.(jjjjjjl J-aill ,y ''iy.y 
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North Carolina State University UVjjLS' ^ JJJ ^J^J -*JljoL>- 
t^yUa^l *LL)N jU- Ji oijJl jL tRaieigh ^lj ^ 

jLSOL Ju* . ^j-jij] ^ <_$JJL jl-JS tLu2j->U j^-^i ^LJLj 
«w-^Sj jjS*.L«. ' -..«i ^—U- Vj»-^aJl (jjl ^J "5L>- j ^-ijj jl j j5-LJ— « 

jj > >■ LpJ . jj-~uU* jt-Jjl JjUjS-I JL-j O^JLp j* «U^tj^ 

, l_£jl j jj^ L$JU« j ul^N «L«j>-I ^.^J Gertrude Cox jS 

■ "^^ ^Jaj L» icJU>j UjJ CJ jiij 




1978 - 1900 <. vr i'ji' ijy"> 



JU-jJl j»j* s-Njj*» : ohJMJ LiUsl IjJa^ jjS"-Li-- ._iLi>l 
^a^JJI j»Jjji lil ji^Jj .J-as'^1 j^-jJL jlLlc-I ^jjJJl S^^jJl 

.«^jS' jjy> ^J-jl ^Li .JJaSll 
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L$J jSJ *iU>\ ly^> ijjbl ^j-SjS ^jjJj^ ol Ljb-N 

^ L^J i-lS" oLUl . <UJlj i*JL>t«j \_jjL>ti!l JJU- <LJU 

. (j-.-a.jlj ajjL^I LajI IjJLS' ^jjJJlj t ^j-Jjjjt-^Jl (j-wJL/a ">-^)l 

(^-JbcJlj ^Lu^Jl JUx^JI ^ <L-->Lul jSl Lfj*AJs> ^JUj j 

Ljj C-.,a"ll . <u>t>»j ^lj-?-L L$JjJl»l*j ^jt^>- jLSj i. (_y«jSUJlj 
^jjj-l ^y^i) 0-b>-ji iLjLa^Nl «LSCjj^Nl <Lc<»j>JJ ^Ui>-I ^ 

ULc- 

^p-^lj-JJ JL$-oJ OJLSj i. Ljjj>-ljb (jjJJl ^jwJJL» OJb>w U-Up 
. «UjLp oLi_JaJ J.o— t j (»1 «L> jJaJ OJLS *Ij^> ^jiLiJJ <u«_si> UJl 

(j5l jj . «LpIjiJI <Uo>-Jl «LjSUJI (jj^ L^jLa.J.«J oJLS 
L^JL?- ^jJLp lF Ji *~~ > (iJJl t|«jJl OLia ^j. <>UJ L$Jl jJLpI 

t Lgij-i ^ylp (J j- 4 * t3L— » ^jLPjJ L$j jj* Jjy L41JJ3 J-i^J -Loji 

uL> JS oJSj tL^wL obu J^>-l ^ Ij-oUj 
. <LJLa?-Nl oL».o.:.>^JJ ^jJJiJl ^Ui>-Nl jlSU 

1946 JL-. JjJU^j t _ y 5.,W:.H .L^>-*>U ^jS" j_5> 
<♦— J c-l-Lil (jw« »»L»I jji- oJI Lj-J (j-SL»J <U-j.J IJ^>- Ut_>-L 
Jr* J-! 1 ^" ^JjLS" ^jj-i «L^L- ^ (^Lj *U«-I 
^t^lj . JJij oJS Jjy (^jw^Jl; »>Uflj>-p\J jJ>-Tj tChapel Hill 
OjjJ olj.U-j JjoN jjL5 jU_i <uN j (j-o c_Jj-Jl «0J0JI» 
oU*jbU \yS y 1 Duke University Jj-o <U_*U- j 1 LjN jjLS" 
oJl* ol j-i>- (_J-p- jloJ «LjU- o->o oLSJJi Ucio i<L5La_>-Nl 
j4^->c_>- (j^o ^j^SjS jjjJ jp 4.: « ; „ ^> (_gJJl jJ-Jl jJw» . ^jl J-Jl 

.jjSj^j-wj ^j j>- tUjLu^l oliLixS'l 
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<ujii/i">syi __ij_-ij--ii j^tij 

* * * 

j_C>- ^L_a=»-)/l ^L-JI ^ L-U ljj_ -I j-Jl l___J 

-L____>-l -__2_£_- -_Jl_P J_?l j_« -J_P ___-J_p-j i LS-jj_-1 

(_jJ"jJl j-TjaJI cjLjLas-Ij jjLw-ll oLjL__s-1 ^___>_oj tjLSLJl 
Janet ^jjj y c~JL>- cJLS . 4~jlj\~Jlj SjbNl t_~_Sv=j ^^wJl 
t_^_>LJ 4jj_U4_T ojlpUj (^yJlj 'Ij^j-" jj-* 1 ^! jj- 4 Norwood. 

.1991 o _J J-Jl oLiU__»-l 




Douglass ^^Lpj- a_-JLS" ^jJ^j _jjjj__ c — <L5 
Rutgers University jJ<3j 4__-L>J ^L_Jl jt___Jl tCollege 

New Jersey ^__ _»_»- j-J ». New Brunswick __Lj i _i j_J 

jLSj . iJLJl __J_Jl _jjjJl o__=__JI __jL*_ jJI __Jj>-_ _-___* 
l_-Jj__JJ lj_L)L- Bernard Norwood -jjjjJ ij\jj^> L^JL-u-? 
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^i y«> jLS j L* j^-p ^y» S j-Lp iwLJl ^ cJlS* . £-1 j^Jl lj jii 
. a jiiJ ajj— - «-LaJl j-» Lu >Lci tJLJl ^yi j^Lij ^J . ( v r j J ...^<»Jl 
i^^Ujj <cJj5' ^ JaiL>wJl Ja^^-JJ <USLlj> ^ljjJl IIa JSLi 
jJljJJl J , .. t .. : .. . Ja . JJ jj. jj^-jj-u 4JJ9 ^jj ^SL jji 
Jj» ? L, l^rjjj c~jL>- JL-^Jl ^ jljjJL jjLcJ ^yJl 
^Jl «»__*ij j JJJaJl jiL» j^LiJ L^jjJl j jSI ^Jl ^Ljt . 

<C__< cJjlj . Aj (_^Jl1>cj ^Lo IjjJ-i ^>J ColSCi ?ol yj JjjjjJ «UjJLo 

cJLSj Tufts University ^^iaj' <1*j»L>- y oIjj_SjJ1 oJLg-i 1949 
^ja c_-_T , > J jjU c___S" . (j~>Jl clli ^ji?- LjJp J--->- y*~p\ 
J ^kJJ JUI ^-SLJJ L*jLx>-l -J ^l J j^l >N cJj 
^yJl ^Jj^l SJu-Jl cJLS JjJ . ««J-lJ-J <ui cjJj ^JJl cJjJl 
<c_-> ^j» «uJ jJ £ y> j-aj 1 J-*Jl cjLL_j->-I SjjJjj> L-JLc- ^jJJsl 

. 1991 Jl 1979 

<"_--> jS ^-Jl IJl* ^Jj-j jLS lJL>- SjbNl Ji^-tAj -J Ujj 

J JJJ jJ ^ ; ■/* " jl J^-J j Jw»_«JI Sjl jj SjLp j_ji jl_S . 1979 

J_T ^ j»— JJl ,__» ^JlJjjJI <u-L_JI Ji-»-* c_->*-j jl tAjjJJwo 

(JjjjW oJ-«-J| <"LjL>r ,/?1l CjIjIJL-S^U oJiLJl CJ M>_jl 

<o 1— -w>- jJl ^J-*j ^ ...... aJl JjJ»-» j jjjj-> ^ jr^"' ■ _yL-->-Nl "JLjJI 

<»Jlp j iij k_J jj>- jj (j-^jJ cJLS . jNl J-«j oLpLj-^-NI oJla 

j_ Cjw . L_-lSLJI Jj> ojjL-J| <U_L____i'_l oLjJ_«-J| »_jjj>iJ 

. ^y^LJl jJLIJ JLi>-I Jil jjp LLj Jjjv<u > .wCJl JaJLil j jSsJ 

^jL jJLi^-Nl J >^Lji-j ^J» jj jl <_jjj j-jJl CjJL>-j 
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L$_i <L j-^*- «_»»••• ( - 3 ^ J-* v *~ J . c-JLS' 1i| L Ijl_« 

. . . LgJ j_>- j-s<aJj l_gj J^ cJllS\_»_p c.-- -> -j <*yi ^ 

. <LjSn_«JI ^ iJ^t5i--*yi _J-o J j-_a_»Jl J$~Jl (j- 4 (_/-J j 
^j-^jj £_»waj jl L^-J ciLJlc- £L_> jl J-<»_»<_-J jl ^Lt» cLL5L»j 

.cJi LL-i _lsJ ?ii^^l iU»cJ, oL/jLJl 

^ oIjjjl5aJ| o_-L$_-i L^»-jjj c—JL»- j.* J-S" ^JdJ 
t<U>-j Jl L_ipL->- <L1ju ^yi LjJji^ ^jL- Jw»-*J -J .^L<__J V - , I 
(j j_JJ S-LaL-J _-1_Lp^M ^yi LC*_j_w« !_$_>- jj jLS" Ljl-p «wjL- 
C- : --> Lg_-SJ j L^j-Jj <Ljj-1j c-_n_« g >1 « t «LS^-lJLJI Ljjjj^I 

__-_> ^JJJJJ C-- J L>- Cj1_L) . L«jJL>___j 4_Lj_vJ j_« ^-.L- J o^LL» 

_J1 __>L\J1 U-j-J __jL*ij c__k_-t1j «U-^LJL; <U_U1 jl ^i__-l 
LJj_v> __j *UJI _-<> Lf-SL_j J___i _-«• c--»-^ t a-JIjlo^I L-jJuJI 
Ji» LJ ,Ja>«jj . i-«jJuJl _-« L$_jI ^jj«j L-L-p i j-J-Jl _l«j o j& 
jl __La L^-x*j. tJL_JJ _JL~_>-)[1 -^cSCJl Ji >_,./>-•■ „11 IJU 

j-$J-J1 _L-_> ĕ j__» L_jJj_Lvo __S (_jjLj C. -->«-) t I^Up CjLSjI «j 

.^j r _.S[l ,_j> Cjly> Cj^U 

ĕjljjj (_jjj-) i-^-iSLyS* 'I -a_>-Nl JL_Jl i— -~J>Lo jJL-j jl5 
(jSC-j ^ j . jL>-SM ^jC-s-ij L IjjL Lo j-^>- Lp <_ jisJ t_L-Jl 
c-»,Jl J o_> jj>- j_Jl 4_o_JLi k___-SLJl IJL* __s (_£j_>_j L jJjLLa 
__--L'l \^s£j> . JL- J5 _J_c- <u_sJ . <u>-jL>Jl Sjljj jl _-__j*jM 
<-_Li--S'l . cjL jJL-oJLi UjSLJI jIjlt j! >«_-_>-> . Uj_>UJ1 J> 
«■Lit _ r laJ~-i1j _Jl LJl jlJJJl c «L->-jjj -_jL_JI __SJJl J_r Jl 
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^ i_L* cjLjJl»_o ^soJ M L_LJl jl tJjj>Jl |»LkJl 

0L4JI C->LojJb»_<Jl sJlA J_U __SJ j t^^-JsjJl aLd-iNl SJL» 
^UaJ *L_Jl C-J jS\j JL>_L>Jl la '■ U i»LjjJl s j_>oJlj . ĕ Jb j_J> 

. CjL jjj»_jl aJu* J_> ^JJL 

oLlaJa>_Jl JL_i J^s t ^JlL--»-^/! iJLjJl i-_-_?J> ^L$jj j^a>^J 

oLLJl J_J_>___i jl t oLojJl«_<JI sJla Jj_- jIju_»N <L-jj\Jl 
. jLSLJl *L__>J t_^__SJ« J_t» t ^J-I «-L-il jj> L_5I j_l<JI 
. 1963 L*. JL--JI oLJl ./7 -j-L jjj-jjJ c._JL>- t_-_L>«_Jl 
jLjw.1 j-ij-" j-t- iJjj—wo ^ . .,<i • i 1970 i___- (»jJ-is-j c-J ^J 
jiJ-J JJJ-j" j-i>Jl LL* |»-LjWju~jj . CPI j-_CL$__~<Jl 
^ la « j Jjl*jj t^JLJl j»_p-_s__Jl ^Loj t a-j^L>j_>-NI oL_>j>LJl 
J-LLJl . i, jiL>Jl «0*. j ^Jl LJljj-Jl ^ iJLJl o^Lj^-Jl 
C PIJJ ^LJ ^»Ju 1978 <Lu- ^-iLsws-^l SJL--JI ^jlSL. 

. jj j jjj -_~JL>- <*JLp t-USj-il j J ■ " UU^. 

-_~JL>- -i ^i; cJ.S' ^l oljbNl ja tj-rj CPI Jl J«J_, 

L _..-.,> 4jj— - t_jlj-j<J_» £>> t aJ,a,«.< <U-J>Lj ^jL t L^Jlp jjj j jj 

<L_w> o jisJ L LJLc- (j-CJj c <LoL__>_iNl ^iLjJl |» j-jJ-< |*J*>L 
(j.- ^j-JjLjJl c_^L>_Jl (___jjJ_JI 4_s__JLj | _ r aJ-_.tJ ^j-~Jl 

.-U-T-l 

^L-JjLS 4 JjJLSLS" jlsI ^>Jl CPI Jl t_j| j-Jj j jj L uu 
^j /jLJ» ^LJI ^J-JI ^_i 0,2 L ^JLJI p^-uJl 
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jL—i*! ^jLj ^ oljJcJI ^J>jj t^lijjl S J jliyo 4S-jmj*j> 

|JJ . aJjJJI (jisL^o SJLc ^yj 5jjL-£JN1 oLpLkill t_il*jkJ 

oL— C- -L>-jj t jj j~Jl AjL» «.->-) J^J • (3 J~Jl AjL» ^jjJj— «j 

> .-><Jj . LgJLi jl j aJLLJI oLjJL--* jJL><_J jjjUjJI 

^ jj_J_7 jJ aJuLJI jl Lg_>L_>- ^ji L-^LjjJI oUuj»- jjJl 

t ol jJ__> S-Lc- Jji ojL-_- _j jjJLj" JLs LjjJjSCJ j t £-j-_*J J_T J~>Jl 

. J jjWl ĕ j£ __9 ^jJjij 

_-jj t a-^L Jl oL-_>-j_Jlj jjj_Jl aJL> ^aj>«j j»jj Ljljjj 
tL_Jlj_J_p LajLjl?-I -J ajjL>J oj>L>_-' _JI ^-jjJij^Jl JL-_jl 
. p-jjjjojli ^ ijjJuJl jI j_JJ aJLJI jL«— Sfl _-^jl_> j yy>->_ 
tA-^t-^-jJl iw^Ljl oMjLJJ Lj <lL>r-.,..oJl jL^^I Jajj ^j 

AjLLSJ J-L-_« t y>-\ _-_*__jj t_jL_?-Nl j]\ _^__>_( L*JL*jj 

. j<j.Jl _JJj _-5 jJb*» jI ji! jJl«j JJjU a_:,...«.JI 

_).^« J i— -> j— Jl ^J j_Jl _.0,./> j) j-ijjl o jS_> -_$J ■ » ■/»_ N 

jiS"l j-ijjjl IJL* Jjj» e-L__l JjL^o jl Jj .ijjLaii^l AJj-tiS/l 

oL_>-J_-JI Jj-fis jL-JJP^I _yi J-*"- 1 - L__X-»_> -jLS . AjjjW 
j! L_J$C_j _i j5j ? jj j-Jl _-S (^JjJjJl jJ j-^«J>Jl JjJ») oJjJL^JI. 

tLjjjLjj» jj-l L_u_« __LlL$_.....Jl jL_>-l aJL__>-I jL__>Jl __S ^ J> > 
Jl jl ?(sjl__JI ja ^Ju _-JJl jL-»-l JjU) (___> jjcJI jLS" L| 
kj> j£- ^^yJsjJl jL^JMI __S <Ljl>t.:.....^ II oLjLaJI Oj-ji-j CPI 
^jLjJl ^jos^i^ (_J-c- ^jjjjj c-Jl> Ljjj-il . jU (j^a^J LJb 
. J.5-r... Jl J JujJl JLa j j5L- jSJj t CPI JJ ^L-SM 
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.^jJ-kjJl i\ ..n-.W] 4_>_-J JL_>-jJl j-i>JL CPI Jl 

14 .«.•../?: II SJa-USh UkjJ Sj-L>t T ... . ^J»! oI^Jjj^ _JU~ 

LsAjI _JU*.j . ^j-.-aJ? j_JJ « ■ L ./» j: II ^oLo-Jlj j-J1 p-jl jij 

Olj-Jcjl JSj <• *L>__. Jl .j_L«j oljjJLijj t4^Lj_>-l Olj_ij-« 

^jjjjLkJ iJL_"JL Lg-LSj . ajj! ./?:?*.! j-p SU.t.i^/l JSsj <U>-l,/i<> 11 

^oUJlj tSJUl^-Nl oUjjjJI jA e-lj-J t j j-* j-j JjL} 

aJs j>J-- 4'., : .«- i__olj>- ol ^ Jc J l L$-i >. '_' ^jJlj t4-_J>L Jl 
sJLgjj . 4_lij_>J_JI £jUjJl jA ^jj j-«-l ^Ij «" <Ulj_>-l» J-i 
L^jLJLSCj j jio s-L>_-Jl ol/. jJl ^ UjLp JL>- jJ Mi SJL JJl 
^i^j -JU-Jl U-J ^.W:,.,: N U5 tCPI JJ -__jL_- 4jj«-J1 
^ .JpL, JS" ^J_j" ^jlj t^UJl jg. ,jJJ_UJJ ^^JLi-Jl (Ji Jl 
^J jaJ^ j-* Jjk ?«J-*Jl JJ-LJl» t II U4J t j_» 

J- 4 J^ >* J*-? ^J-** J* ,Ji - J> ^. ,J -i' ^jw 

i J>\ jj ^LI L-__JJ J-»-Jl j& ^UaJLjl ^ _$ ^Jl i-Jsj 

i_5* J-*-"-^ <y --•'LpL jj* <-_->---; (j^aJ-t-i j_* ^»1 y^la 2: . 

L*5L>JI oLL-NL *JL- «waUaiiNl ^iUJl JUi ?£j r J , _1 
N ^jJI olj-JcJl ja SjyS bJL* J-o-Uj iSJjlJ^I oJL* JjjJ 
. _^__Jl lij ./?«i J_>-I__j (_jJ1j <i JLi Lj_.il y> ^la:..'» 

Jjj>Jl (__» (JjJl j-jUJI J__»J j_-i ■ I ■ j LJ -L>-jj 
o\ SJU- JS" (^ J jUji . Sj.Ua-iNl j S-pU-»-*.! ol j-ijJl ^yi 
5 jJ«-^ oLp j^>la _Jl j1 jiS/l (j-j sJLi«Jl o!>L?-1jJI {ja JjL«J 
^^/1 i— iLjl jLpI j»J . i-j»J>l>Jl oljljJl _L>uJj t^Lij^/l ja 
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oL^ jJl ^ iJLkJU JLsLa*->l t^* (<JW Jl cy 

i»w jlS" ^ JS ^UaJJ ^JLJl oLL~>Jl J^JLJj . SJ^uJl 
*L*i iajjjjJ c~JL- ^J-c jlS .^LJl ^Jl J» J^c. ^ 
•IjSl j-h Jijj jl CPI JJ j^-L-^l ^JL^-^J 
JL* Jlj:.^j i <L}jLLi Jl LWLip^I oLLycJl J j>- iiLi^Jl 

. LjL oLsjyJl oJjk (jA*J (jJ» ji*J (_jjl OblioNl 

LjJl>«J jUJl jLj.^.Jl t^jjjjJ c~jL>-j ^j^S jS ijjj ji- 
j-JUjJL* JjVl pULoJl ^ LlJLS" t J^-aJl IJl* U $ p 

«■Li?-^! jjJaJ ^J) LaiI l^-S^ Ijj^ oljJl JLeJ . ^jjiL—lj 

j^jJJj .jjj-isjJl jjJLll jj> ^Ul >-a s*aJl 4jL$J ^ ^gjlaJl 
i^JJlj (_g j ./i <Lll kA 4 '. U i_jjLLJI JuiJl ^ c-J . ^.jk. J 
J .,^.a.1l ^J) 5j j5JLJl «<Ll- 5juJI oLLaJ» jJ sL>Ju*jlJ 
t-i jJ*J ^yJlj l£-jjjJl *iUi j^» <Jjl*_JI aJ^jJJj . ^jLJI 
^ LoL* oLIjuLjlJ t«Weibull distribution J-Jj ^jjjJ»-; 
"V <ul J-Jj £-ijjJ ,_y* iiSs-JLo JLaj jl^JaJl ipL^? 

(j ji» JLb JL>-jj ^j t j-JLyJ JLalla:'iNl I» j jjJl £A ^^JiLw, 

jl ^JI J-ail ^JLjJ» JL* jSL jJ j . L^Ij-Jo» k— >Lw>J ^Liil 
Rockwell J_ij5jj ^ Nancy Mann jL ^.LiL c-a-... : S I 
jiSl jj»-l ^jjjj J-jIj j jJ (jri J—" j-^ ^aL>- <Jl o jJl LS\jjj«L 
Ula ^ j^l ^JLi^J o-x^?i (_Jl t-JL^I OjjJsj tiJj*-* 

. JL>JI 
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j^Ji jSL- j Sjc-U- Crace Wahba La j ^ ^i- oJ-J 

<jj JJ ^_Ji <__JLJ jyi SJs j-»-^ University of Wisconsin 

Sj^Jaj S-J"y OJ->-jlj iKS-JLJjJl -tjl^jJl)» ^-C-JJ iSjL-_>-Nl 
. ^L-JJ aJU^NI o^LLdl Jlp jNl ^,,,; 

S__>JJl ^ I j ./} e- Yvonne Bishop __j jJLj jjJI oJLS 
1960 S__- LLjj J J jUj c-jLS ^l SJJl |» jLJl j S_5L__>-Nl 
^jJLjJI jLLJ j 1 i_-Jl JLo_j-__J_I 015 lil L. jl 
j-;.; -L-JJl 4. a j J-JLi sjLj . .,, II j_* Halothane 

_J-P C-JLS" CjLLJI jjajc- j^ O^LL>_Jl jjjaj-J jj . (__*;> _-JI 

olji_Jl J*>_>- c-jj^-l . c_jIj_>-^\J oIjLipI jl oI^jJ-Lj JSLi 

jUj^I a_Jj__- sJjJjca Jjljj>- - Ja-J O*. jL>__ k SjLLJI ^JLjl 

^l ^jSJj t( jJJLJl S_Jj_ ^ ^-Jl J_> ol y _J__JJ 

JL>_JI IJL* jjJLLo jj-LoLp Qj~-sl . I JjJ_>_!i l_g__- 5J_>-lj 

t c_j|j_i_JJ 0*>LL>_j 4_J_j SjL Jaj Jjlj>Jl aJL- ^IjJ-lJ 

oL __«Jl c. ./g>_^j c— 'jJ^j Ly>J_j»l . j»L ^-ji- J-wJl jLS ^j-Jj 

^ LliJl JjJjUjj . __jL__>_1J ol^ ; .„a"j j^Lhjj 4__L_o tSj^JaJl 

oLo.j ji- jJJl ^iLoJ)' VJuj*~i LL-S" o^JJ tjJjJLJl S_Jj_ 

ojJajJl C->_-_»lj iSJu JJl Jjk ^Lp _JJ-j 

.LtL_>-Nl oL-lj Jl Jiuu. J Sijy-Jl _JjSfl 

JJ_>J_;__-- (»LI J__--J Jjlj_- «J ■ /? &l ^^--i-.-Jl» jU 

. ol j>- oij (jjj c _r*^ 



lrV<lll 
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Ljj_p-j _ oLjjJLjJI <L_L_J ^ i___5L Jl oU^j^/I c-JLS' 

^ oJLLp ipjjjo Samuel S. Wilks ^«J^JLj . ^ Jjj-^L- j_Lp 

AjJbj^tlJl jLS^i^/l ^JL ( _ r ~ij' - IjjI i>voL>- ^ ijljjjj ^L_S\j 
Aj^iajj l 4 . e \l '. < jj^OjS 4_iL_> 4j_Jjj_*_) J jjL>- OJLS" . aJLo_>J| 
j.t.r." ilpjjl _|JLP*.I 4j Jajj t L>-jJjjj__II _jJL>-j oLjj>-»_JI 
£j .,<?_ 4_»-jJ 1 o Jkp Jbj_»__l| (_g j>7. - jL_9 . oL_oL>Jl ^yj OjjSj 

jLSoSfl jJl, Jii ^JJl ^JLJbJl oLpJI J5L__* *L>J J5 L$J 
^ji oL-~_>L Jl *LJlp jj-^k-iJl . oNL>__Jl oJL» ^ji LJjS/l 
Euclid ^JLJLil ^LjJI L^Jl jLil oL^.j-Jl 
IjJL?-jj * oL. ^>L Jl oL<LI L$JI ^jJLp | 
. oL__-_ jJI iJJj ___L»- ■>.7...t.a j-_p oL_s_> ji 
oJv_* JJ-* ij-o oLj)L Jl L.-a_w- 
oL___jL_I ^yi ^j-JL^-L coL_s->jJJl 
jLS-iSll ^ ^L Jl ,L_JI 
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<LaiLuJl jlSCi^l j-Lj L5 £-*3lj JS^ I J t<Li]alJl 
^jl a^Jl jl*/Vl oli jLCi^lj ^pI^I oL^iJl Ji. t Ui 
. jLSL. JjS" ^i jl^Ij jl J\ l_J ^ jjj c Jl LfJ jLS" 

jUjSII £_* «CjLpI jiJl» ^Jj i4j_L$JjAJI •w-JjJ ^J L-ajj IjJjxj 
j^» J_ol_jJl 4_>- j^oJl ^jl ^ji oL-^LjJl oJLS" JLaJ . «Lj— JSJl 

t- * * 

L Jjjo LJU-C- _jJ_JI JjoI ^jl ^Jbj^cJl jL_J1 J^aj jj 

oLp j. Ja i> )l ILS" . Lj3L j _oS|I oL-_oL>Jl ^L-jL <J_p jLS" 
u?i Cf Jj*-^ t-jLJl <_J j^ySsjj-o^l ^y^LjJl ^ss^Ai L-^L Jl 
oL-^LjJl pLLLp ^-JjJIj iiL_«JLJl ^....^«LjJl ojA_>__«Jl 

CjI jJ__- oJ_P J_-jj . AjJLi^>«jJl jLSs3*jfl _jJ_>- j_>_j jj__S\jj_o*_'| 

jijj t^L-J^I o_La c— ^t-w?! J_J t <_i j_>- ^j^jSnJljj ^L_- j-fJ»l 
(J _w»__:>Jl Jj-Ip J-^il j-* ^^UjJj '^5^Jl 

''jhI t> lA^ 1 ^W^ 1 «jj^- 11 j- 4 u-^-J ^L- £>*J 

^yi ĕ j-^-.t J _i_r_ , l _Ll_.*I tR.I. Moore jj_o . I.j o_Ll_.I jLSj 

L?-jJjjjiJl ^J jjvo ojjj cJ_>--l . AjdLJl oL__,LJl LiS" 

JJ-0 ^_s_»jl . ^_j_<_jjl j— --• JL j->_Jl ^j-O £jl jJl jjLJJ ( j-__J_>J 

i : a :: \a:\\ oLs^LjJl jl ^jJLa j-^slj t ^wJLJl J-«-JJ otljjjl 

J jjLJI IjLa Jlo j . oli JJl L-jLkJj j j_»c__Jl J_~_i j__~« 
L-J JL* . ^IjJjJI ^j-JLjJI ^yoj JLo oL__»L Jl LJs jLS" 
<u«j>-l j^>_i ^Li t ^LJl jl>-I ^jmjJu j-*j ^jlJLsI ^jt- jj 
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£-j~J» _,j> ^s- jJIjj . oLjJaJl _$Jj>-N £«-n<»Ij J^—H £jl J -'Lasjj 
cJJ- <L_»_~I J-P IjJpL__jj IjjJLl. jj <--JJ? jl Nl t_^J_JJI 

Japl» : Jli j <_oL>- _^xJJI ,_s_L JjJi ^ JiU^lj . jL&jJl 

^jt '_■ ^ jl <_Jlp i_. _j>_j <LI j-L-j . 2-__*L>_J <i » la i __>L_J| 

. «<u jie- 

c..->-jj-n-J . «_i Coj,..aJ t <uJL_*j _J_c- <li j-Lo-ll _l_<_pjI 
t<LjL_Jl oLLJ-JJ ^jJ> jJJ jj-iCLj tEverett F. Linquist 

-___> . Ijj| ^_J oljjlSJJl i!Lo jj £j~i> j^ ^jP C-^-o ULS - L-UP 

<u_L<}_» t__w«LJl oL-jsLj _L-«j c_jl_r ^^Jl c~_-)j->L\J 

C ij_^j t__J>LjJl *L__>-Nl __o jj___L-Jl J->JL>Jl Jl_>__Jl 

*L-u>-Nl <L«_w _JnJ |Jj . _t>J>Jj j _JjJ. JL>_Jl _tU_ ^j» <uSw<i 

<.L_jSh JiSh ^J-p tSJ_y>JL clJjJI cJJi ^J ^LjJl 
T.j JL_pI o-lS . i-Cjjj^/lj <LjJl><jNI oL^iLJl _J <u_i>LjJl 

<U>_<i JjU «43 jla-Jl » O jL_Jl _J j_Lo <uJaJlj oJul Jl j_tJ 

Philosophical <i^_JJJ ^J _JxLJl £-»_i>_JJ <u__J__l o jLLvJI 
jl_Sj . Transactions of the Royal Society of Edinburgh 
t _sjj_<ij_JIj _JxLJl ^L-j-NI ^-c_l>_JI _y_L>t_a jLi ^jji Ji_j 
_S j_a <»U> . JjIJl>- _J <Lj1 ./?>-Nl ^Lij^l ji^T oLpjJ_ji LgJ*_? 
oJbJt>- <lL>_<i ^r^L <u_«l_>- y> Henry Carver jijL 

_$j___ji jj_ ____> Ljjj_nJj t__v3L jJi pL_^>-Ni _ji^L>__j jij_«j 

_jj ĕ jJLa JjL_a -___jjSCJ ^j_*l • Ljj lj__L$J ^j^s^LjJl jji 



*_— 1 



_J <»j_>___j oL-Li ijiaj _,ji oL- (^jJIj <Ljbj><Jl oL_i>LjJl 
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e 
3 



0) 



L^Jcl__y-l j aJI Jl oJL* J>«J (j—^dJ ^Li • t_r°<?J-C_l _r w -~'' (J-" - 

^j-ojjJl p_Lc- <U_>_- _yi -sJLJl oij-Lij ialjj_5jJl JLuj __» 

. ^-1-cJl 

oL^L^ll *LJ_J , .k-il jl_»_;NL ^.1 11* ^jiL jj 

j.:. .,...» C_->_v _-«>- J- K 7 ll cr -0._ll p_Lp jL>c_« jLS' J . <__>«-Jl 

j jl elj jJLSjJI <JL_ j} ^jJ/ j.-a.oJl _-« jisJ j . , g jl *l - " 
JJiJ _"l ^SjJ Nj t O_*Jl jjLc- J Jj^l i~ij>c]\ SjkJl 
. g 7 .L>j ,__» o>L* __ljL>_jl IjJLi^-j jl _->!>__Jl jj> 
ĕjjjjl ^j) --^>_Jl J-_ 4__u «•L<2_J L- jj jS" 4j-oL>- __l| ^SSjj 
J-»L*JI __Lp <u jjj _^ Jyjj jl Lj-i £» j_Jl oLS" ^yJl 
__Lji>- _yi J_^s j . (i-Ljl oL-^»LjJJ <L_Jl ajJU^>_JI jliCiS/l 

_L_-I \ /3 : » _J jj jl J-*j t J J.--J-J jj «u_-L>- ^yJI 1933 ___ 

. oL_>Lj 

jjiiiMtjj _j_ «-L___yi 

_>» bjJ*S — > _ — ■- j jl.,.,'.^ <U— oL>- _yi oL_>L jJl p — - j_T 

. <U-w<_>Jlj Lij_Jl oLjujj>_JI ^ «uiCj^S/l oL_-L>JI »LJI 
^jaj tjljj>JL LJLJI oL_.ljjJl J-gj-a c-L-Jl 1939 <u_- ^ 
tH.M. Wedderburn jjjjjJuj . ^»._* _jj_>jj_>- oJl J 
. «L%L_JI <L_>LJI oLpj^_>c_JJ L^JU-sL; <uUl o^S__l jj_> i_$JJl 
,_$JJl tHermann Weyl J_>j jL»^.;-* L_jI Jl __9 jLSj 
J-ji- Ojj_"j tLj _L_il __Jl oUI j-Lll _ji Ju_«-j j $ : ..I 



305 _^L-STj W m , i_jL1 3 j_f 



J\ JL- Jl .N>J jLS .^Jl (J* j> _$JJl Kurt Codel 
oL_-_>L Jl *LJLp- j_« I _ . . „fl 'i LjJ ^j-Jlj <■ j j - ' -.,,,- ' ,-!^-; 
Solomon jT.T.j J J/»jJj— < p .'.; ^lj Jl ^j «LJL ^jjj_-!__JI 
j_- J__Ji_>Jl ( ^Ju J _>_Jl JJU-JJ ^lj-i^l £_J-i ^5 JJl Lefshetz 

j~>Jl L>- jJjijJ-Jl 

Luther Oj1_$J jJ j jiJ li» jJa_>s_- j__SJl>j <>L_ 015 
^ja ^s- JL > j jt..jj jj aJS" ^ oL_i>L Jl ^..-jtS L-Jj Eisenhart 
^L-Jl ^l jJI J_5 Ojl_JjJ j^ial . Jbj_>_Jl oL*J ^UJl J^Jl 
>____> j . jv_J j-j> ^LjN jJL>JI -_J_xJl *L__lp1 £->--ij i-^L; Jl 
j^» JLJL>Jl JJb-Jl Ijl* J.--.T.... ^_i .iLi-c-N j__SJl>j OjLgJjjl 
f j j - ' — Li j-i _Jl _r-^J-dj fL- JjWj . (^LjJl *L____>-)/l 
iJL jj^ -JJo«jl iJiJaJl >_jL*_>L Jl L -jjj U...T.- > 0>-jj 

^_^__>Jl cs __'j__-j jl5 . LLij LjU_- j_j>JLjj jl5 . -...-.II *!____- 1 
j^UL L.Tjj,- j_ij t ^L-SCj j» _Sjji «— j LtJ ^j^jj-ulJl* -_> jL-j 
. <jIjI ^LjL (J j J i>-Ml ^Lil -_lpI l_.T....Lj (%-fjli J->y ^UT-.tLS' 

. 4_ocs_-> i__ilJlfe| (J-^ap^J ^J^-I j-* J-***^ 4 . * 1 1 * Ja^j J-^J 

U jLj—j > -JL.. Jl >_J ^Jl J-_4j ^j-jSJLj jLS" L ULp 

JJLl . Jl j_Jl ~__i j JjL__ jj ji-Nl Jljj_ U L»:....; jU- LJ J_>__ 



. Albert Einstein jjI-,',-,,! o^JT __c-Jl_ J-jj-JI ,__> ^l _~-j>-J. -)L-~ jLS" (1) 
>.a.la',Tl> jjj jji IJUijC jiSI oJLS 4jlJ)U»jl jl Lwj » *L__J_s Jl* jLS" a_S\Jj 
. «iJLiJI :L>JI» oU_kdL. IjJl, ii_l_L. JL_pI oJLS" i «oU _J-Jl 
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. <di- <L>J->-; IjJl_jJ Lrij- 5 "^ £^'j d--*' ,_j j LL- jl5 

_J| <Jj_->J J-JU __v3LJl *L<2>-Nl 0*>_>_-v 4jL>_J I jj>_<> jL_s 
£S j . (J j_A Ul J-ul ^l <LL>_JI ^j c JJJL. O j"-:-; ^ 

(j-_*-j->_-Jl <L*>LL- (.JJ-L-Jj tiL>_Jl j-_J <_£j__-- ^ ^-iUjj 

jwajJl John Tukey o j->- . U jjj-»-- ^ J_»_JJ 
oLwjLjJL 4 LJjl -L>LaL___~l J _sJJl <LJLSjl __i jl>j_>J| 
<ILJl- _-_Jj . ^L_->-Nl _l-»_JI ,_j «Jl j»-^2_j oL (,<Ljuj>_Jl 
^L-s^/l j-^_>_) jl c <>L_JN I y>- j>- jjjJJl (j~>_)jj>_!l _-o «LiLiCLo 
. aJLJI «LJUll _-> j>Jl jl»u ll>LvoL>- Sjlp ^ .jjj_JI <UL_>-Nl 

__« _SLl- jlc-L-j t<L__J_«_Jl (^jj^-JI l_jLj_>- __i J-wo ol 
oL^LJl j <L_lL; ^ j oljL_j-Nl ^iLJ J-^-lj-» _L^-J-J 
\ , . . U_Jl oIjL_l>-NI __i -UJJLS' t <LJ_$Jl JjJ-- jL_l>-N 

-^L-J Ji _jl <l>-j Jl (J, ji-Jl J__P -J->- . iaJ-Jl 4.. /? ./ 3> -Jl 

. L^LL" ^-LJ pLLpI oL-jjJJ i-Ldl «LJLJl (* j-* - j-" ^te 3 

(2) 

__i 4 Walter Shewhart __jjl_~ j__i j_Jl j_> JL--JI _-Lp oLS" 



JjIj_>- <>Ij_>_w_.L : .,<-? Il ;_ jjkJI <uil <•! 51 - k « ■■ <* j_JI f jJ— ' 

^y^y- J__ wjjl~j_i 'Ij . -^-j^lll ^ wjli^_j-Ml i-jL_J CJjL-j-i 

4_iLL>Jl A_tf>L. ^jl i_5^jl jl -___,l Jl-I . <U__J| ^-L;_j _,» J. « .. ' ■ " jjjUil 
L»ly Jij (. lUaJI) C Jji J-i _r» UL— 0 Lj-»-; Uj |_j OjL*j-i JjJ-J 

. George Udny Yule Jjj ^jI ^jjj;- J <L^JL_Jl <L- _jJ__!I i__iSJI ^ 

L* j^jj 5jj>Jl IS\jA ^yLo ^-_cJI oAA J-Jaj ^ljJ 3 _^-"j' CjjUjJ. 

. JUi _^>_}-« (J*^ 



(2) 
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^JLi oLJi IJj ^JLll li-ijLJl oMU^jMI ol j^j> 

. «Lc-L-Jl ii j>Jl Sjlij ^Jj^ i__>jL>_Jl p ,/?f 

i-LJl ^j^sCLj JLwt-i |Jajv> t ol: ; .«-;j^l y 
Office of Naval ~<>.j>*-)\ CjLoi *_-__$LJ aJIjUjlJ ^jlSJ Js- 
oLd>L) jl 1 *:.:..!>.<> ^^Shj jLS" . t jk.'....i.lj ^ Research (ONR 
JLaJI j»UiJj i^jL-^II jl ^jj>di\ ^.««.ya-Jl <__JL-I 

J j-?-JL;j . ONR Jl ^ L_frL_> LliT J_>- jj t j->^Jl wjl j_Lil 
olj-iil c-^wsi li-JUl L.JLJI ^j^_>JI SJl>__jJI oL^jJI 

i^jL^-?-^! w-JL-Ml J^JaJ ^j-J. bC .. - -j^jwjlj -j j>L-jJI 

^-jSjLj jlc! .oLlwJl w~*_J i^L^Sll ^..^Jl 
Statistical Research Croup- jjjLwJj jJ~ 4_JL_1 ^l cjL^j^I 
jj^>- . ^jJsjJI ^LsjJl ob^jj ^ljJ c~>-J Princeton (SRC-P 
jl5 ^l^-y\j oUi-L^Jl J> ^~~>yS\ jLjJl ^juu SRC-PJI 

^JJ |_jJl Ol jIaJI J& i* jJjJJ 4^i_>w3 Cjl jL>_jl <JjL>- p $ L- j~->Jl 

ol 5 . JaJJ US JJLJI ^jJl) ^L' jj^ JjJi J__Jij . -_j^JI 
^»LJi 5Jj> «SL-Jl J j^~~j lS-^') j.IL>i j- JjLjJb^ij i (-...JL-Jl 
Theodore W. j j_-*jJui . j jjj j_Jj <. (_■ jijL* ^J »1 ..^ ,>-*>U 
JLSLiL f.L_w)ll ^j-p ^y^t-^Jl 4jL5 ^-^1 ^JJl) Anderson 
Alexander Mood jjjj> jJJL-JxJ!j i(J-j>w)/1 ^LUj o-bc-Jl 

l (i-iLiJ^I wjljjiaJl ^JaJ ^ A-— L-l LjljjJaj" OJ_>-l <_SjJl) 

wjL-_J <u__J t_-_*j <_£jJl) Charles Winsor jj_-j-jj jJjLUj 
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. ^Aj^ĕ-j t(LjU>Jl i__JL_!>AJ aJuSL 

^JUI tRichard Anderson t jj__jJul .a jl ,t. : j j i. a ./? ; 

jL>_Jl c SRG-P ^ £->>_-' oJ jJl _JJi ^ J-*jo jLS" 
. w.j^l ^ Js. ^LaiJJ aUul J^l ^ cJJb ^l 

_~jIjUI jlj i^LUl j>Jl ^l ^jJL <J-* 
JjL-jJL. L^L-iSI __£<_> N J^Lto LJ-bwN V^J^ k_Jl ijjj^ 
_J»LJl J j>- iJlj-lc- ^iL_i ^UJN I dJUb ^j^j ljv>li . iij 
LL>_va _-_LS' . i_SL_<Jl jjjJl (j jJa J5 J jja _J-£-j i _Jl_;Ul 
__« jliCi . JaJii ^LJ^I oJjk __« _ijJ^I ol___j jJlU olj^S/l 

CjN jL_« oJl__9 . Lj. JL& e-1 ./! c U iijjJa -L>ol IJl>- ^JjJj-m-JI 

-^ 1 -^jjjI i> -^' _> ol^LUl ^ JjLJI J»_L_I 

_JjL>_J| -Ij-C-Ij ^AyJ SRG-P ic- J-a^» Oj^J j J~"jJ-l 

.^UJ^I _Jlc- «■! ./ta\\ l j>Ja<J\ JL>JI __« _i jjL_> ^Ijl>*__«iI _i 
_____>- t jLLJl __Lp ijjJJl aJ . : a ll JjLL^I _jL_J j_>-I __*j 
c^j>^J>j\ L_j^>-I _-Jl i_jjL>_J|j oLil__>Jl JiT jl tjj^*pjJLjl 

. JjLw jJl aJlA JloJ ^IjJSJI sJlA Jl_ j~>-«J J~>C___JI ^jA 4-1 

ijjLiuJl oL*i jjLJl J-L. LJLi J j>- ic- j_>_>_Ul __JL_p 

ijjLiUl oLi yUl J_l_9 J_- ^ . Ol ^UaJJ o_L__JI ____|J__I| 

o-LpL- . _iJ_gJl __- LjjIjJLjI j ; c- jJ>lJl^Jj tjblj oljLil 
I g g ■-»- jj __>L_j _-Jl •LSJJl JjLuUI ajIJ-> jjjJ— ' _i <Le- j__>_Ul 
^IjJI SAp ^Jj _;J_Jl _^*j" o^_>-I ^J IjJ__p . -iJ-jJl j>J 
- - "~ < j jj> jjL i g ■ ■■ " il SRG-P Jl ^L— jp-I J-^-j . — jI jj>_i_<Jl 
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<U>j->Jl olJL*_Jl oIj^j_*_<> _J oLUJl J_Jb>_jj ^jL>_JI 
JLpU . aJjJJI s-UJI Jj> _J <Lj->eJlj Lj_jU_J| oM,-; JLj 

, JU_>-Nl o->Jl AP j^_>_<> ^^j^-Ij ' UU AP jv«J>_<i p .la.Ti ^Jj\JLj 

Jl OjJwjIj . Uo J j£ «ocol?- _i tSRG-Pjr _;jjU-Jl t J j.>.»o jj 
JjJl-J JJl^jJ? IjL* j-jl*-. . «UJIjJ-JI o}Ul>_JI» SRG-Pjr 
jd\ oj^-uJl oJL«U. .UJLi oJljL ^_Jl ^jUJl ^ .«./»;, 
<Lw>L>Jl <LU_Jl oL>JL»_Jl i<LJljj_JI o;>UL>-JL Ojj_>-! 
~J _jJI _->jL>_Jl _J _J_*- iLU>-l Ojl>_> jJ . *_jjL>jJJ 
j - ^i o 5jjj-sij <_L>-Ijj_JI ^jLJI jJJaj jl t iiju I g o . o ■/? " 
SjLJI ^o... 7 . <UsL|Jj UL £-LJ ^LjN ^^JLs^S/I ^ : o ./? : \\ 
o^JucJl Aij-«-«-| i*LJ_JJ Ull jj_Jl o}UL>_Jl _J L^L Jl 
. ^jLJI <u>-*>L<!j j\s- jjjj jl jS- ,jj> <• <c_>UJl j-pj 4J_>UJI 

LjJI <LJI jjjJl o jA_J_>_Jl J> LJj'Vl oLJjjJl Oj-j_J 

£-~* 3 - Jj LjJLc- _JLoUl jl s<a>-^\J '•^^y i j .7. '■ l ...j j^J ' J~ " 

_-P _JjVl oL>_j > _'I jj-Ji' JL_e-j . k_jjj>Jl ^LgJwl JLxj oljJw~* 

<U- j «iJljjJI oLU>Jl» Lf*p ijlj .«iJlj^Jl o;Ul>_JI» 
Js ^j— jji-j' OJu>-j t^jjjJ*- 5 . 1 ! jUil i_jjJL.^I _j~aj! 1950 
o;>UL>_JJ LJljj-Jl ^JL-^I (.jJl ^ju>_j_j- .JL>wJl IJl* 
iLu^l _J ^JJjL^j > <L.pL-..,/?JI ,jj_>JI LUj _J <L.Ua->-)ll 

.^Ul>-NI p-Uj UJJl 

Oj_u_» _Jl oljLSoNl jl»! tUJljjjJl o*>U_>_Jl oJl5 
. «ULJl «UJLJl *_jj>Jl Jj>L>- t«UUa_>-Nl o-><Jl Is- y*s>^> 
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t <LjJjs....-»Jl CjIjJjJI J_«-»Jl ^ji i_Jjj>Jl Jlaj j-J5\JLj ^»JLmoI 

(^JL-^I ^IJI»*I~jL t |»JjjljLvJ o.lj>JI 4jI£j jijJ*J j%-AJ-C-Lu 
t 4 ■ l , tf.:.,.„.^Jl ob»-Lj^^J JaJa-i-Jl ^J.jJaJ ^ 4-JUaj>-)ll 

^LLJl <^\y>- lt» *eU>^l ^-JuSll (.IjlAju-Lj 
Ijj^jLkoI jjjJJl oL^LjJl *-LJ_e- jJLjl> j-j>Ujj jlS' . 4^ji>L-»Jl 

oLjbj^»Jl oJL* ^ji UjjJLal ^Jl iJjjjJl ojJjLJJ JjjjJl 4^-L-j 
tiLJjLJl SjJJuJl (J :; la" (_$jj j-jJI jj> jlS" .L JU^JL iniUl j-P 
.SjjUI ^j^JI ^ jj>j ^j^Jl objjp?** iiljJl 

^JJL jlS' . ^j-JjsJuj . ^ Jjj»L/ jj> JaJ J_>-l t. , -a »j j»J 

cs* j^r j' LA L«jj>- jl_T «-I j— t <uw (jLLj jj> JS" j^yJlp 

oIjw 4_j) tJJ-ilS' .AjjjSjJI 4JL«j jJs ^JCj t ^ j->cj ^jL ^jJL-pJI 

JjLa jl jvJ-»jj t ^<JLrJl j-JLS" tj^L^SsJ jj> ^jlj^Jl Jj»- jJl 
l^aW.a o^LL><J (JlLb ^~»» • • . Je-L-o jLSj 1 4.O.U.: J j^iSJl 

. <L>-j jJaJI JLUU aJLJjj 

^^-jjLjJl *Uaj>-^l J-«-?h jl IJ-aL»- j-^S\JLj ^L* JjL- 

0-LjLo ^JuJaJ 4jL-u jSj t 4jjj>- jj> oLjiLjJl ^jj 4I-«-*l J ^j 5 *" 

e * t 

t-»L»Jl jjjj>iJl jj>- jj^ oLv?LjJl oJuL-l jLjI JjL>- . LojI 
t^^LjJl Jbjj>Jl ^L-i JL_>- jljjLJL _JLa . 4j'b J_>J 
j! Ujjy tPlato jj*>L ^yLjJl Uj-JLjJI t_jJL>- ^JJl 
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oNL>- <UJi>Jl _i .__* L>__<jjj UljJ _jJI *L_iS/1 JS 

UJL>J jl _rS^<_j N -JlAj i <LJLJL>Jl ^Lj-Nlj -JL_»'.I <LLJL>JJ 

jJjAj ii jj»_J i»J> _JL*> ^-SL -J . (j__>_Jl JJkuJl J jAJ» __- Nl 
<l_>_JI LJLjJl oL_s_>LjJl ^ 'j-r—S" «1>1 ^-sdJlj »oL_s_>LjJL 
jj lav.<JL <_LL_>I j^Uj (_$ JUl JL>->JI (j-SJj . L-L j_-e- cJLS" 

. J jJUJl _j_l>- __j jaxJ\ c_>_Jl 

^j i (3) ilj_^Sl ^ o^JJ. ^JI __NL_Jl _^_w*I 
Ijj-»-» (J-JkJjj L$-i _!_> _jJI -j__l JL- \Jjj>tj jt£\ Lnj^juj-JI 
__Lp L__jI IjL* j^JaJlj . (__s->LjJl <iL__>-^/l -_j *>_>«__ <U_>_<J 
cJLS" ^jJl j) JLsL___.Nl MJ.y^l i-j___»Jl iU_o ^ oNLLJl 
(<L_L><-_>-Nl a__j_n_>JI ^-Jj-; jJ <L- jJs_« _Jj'_l L-_l__e-l 
L-oIjlpI Ojj_>-l ^lj) (_ySLLJl ,_JL__>-Nl -_-__>_Jl LL-^j 
L.U-iiNlj cL^ljjJl oLsU_5->l o^LL. __L _JjVl 
.(-jUaujJl ijjl-lj r - v _l J}L«- ___ -JL___Jl 

JiiJu oLS" __Jl Jl .L___>- V _l oLJi. 

t i_L j_i_o 4Ju_c- J.l___- (__» (_p_> jJ_ __J_. Ljjl oLs_»Ij Jl <>LJlp 

C (_i Jo-Jl _Ulj f Laljjl -b-j . _-s_'L ! Jl JL_>JIj L^LjJ-j" (J _r-J 

9 

S — i j£- J_P _JJUj_»_. p...o «J £j j_j»-l Jjjis _rC- <LjL__>J| LjiaJl 
c^_^L_Jl <U_L_>_- ijjJaJ -_jIjj_>c-- L_i ^JLSj i * jljJ-ll AjjJ-J"-; 



^ — _ ijL__»-Nl 4j JaJl — II jjJ_J' >-■■■- i _jl_Jl_Jl AjIjJ (3) 

.iJU_-NI _j}U_-j -L-a-^I oV- i (_-_->-. Jl _j%»_JI 
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< i ■.""< _J— ' j • " ' 8 • I • j _|— >— * Ll, i a" . Jj . _jU_>_L! 4j_L_>_« 

iĕ_jJL>_a oL JaJ AP jj_>_<> ^jj» oL JaJl i»IJL>i__jI _yi _jjL>_Jl 

__$_> J . <IJ_J-_J| J jJl>JJ ijjlijl _j JiJJ JjuIj L5 j\s C_>__ J 

j» 

l<<_JjL>_Jl ^ ; « y?7» aJLp jJJal oUyoL JJ JjJj>- £ji La _jj> 

J-L__ tjUcJl IJL- _J ĕjj__-Jl _jL>JVl __j15 L> ULp _J>Jj 

. Lfr* J—W.t. „2 jl _j- j-o^-* J-' _>! ^Ja ~— J N ĕJJUo _jjL>sj £j> 

jl_*Sii j^j, _rt>^i jij-^Lj _ i^i ___~___,i 

aJUj-s-NI -jLi-UJl j»_;jbl__i> _ _i j jj_i j_J jJ> ojJLlSl _JjSll 

_J jU? . Ijuj-P*. _,__ J LUs- jJ jl_1 <UL>- jjjl LJL_.Nl J 

i<UU__»-Nl _Jt>U_Jl ^j oL .11 ^ Sjj -J-Jl _jL>oS|I 

_j|j_>- j ^-i ji (jn J* (j^ ojjJ_>_JI j~& CjVc- j__>_JJ ^-i jjC j 

LJ - _jLp j-_>_J « L«.«.j_j JjJ_*-» <U5__>> ^IsLLaj t 6_jJL>_a j~t- 
t_j| jJaiJl <Jl__U _y~_L) _ LaJ— —« J jJL>_i <Ji^lj_j> L j _ i — -_> J jJ— *" 

J_»l __jl ^JjjJj tijLgJjAJl J__u __J 5_>__ LJl ojjJL>_JI ___-p 
oNLJl ^ <U__U_> ĕjJ__> _J| cJ Jl iiL-Nl 

*U>J_j __j_JL jU_Vl jl . ^y. Jl <LLgJ _jl jjJJ jl LJ jli 
Ojj-NL JUjNI JLJUJ jJJL tJJLv« ja\ <w>L Jl _jLjU_>-)/I _J 
U^sLjJI (-U_->-NI ^-jLJ jl _JI iiUM . jtS\ jl t jj_ <_$! ___« 

LitAi» 'Ig'—.-' i-jUjI j_s__jl __<> Ju ULJ->- JaJii C-....J 

. UjJI JhL-Jl! 

Ja>-'>_J toUJUJl _J 0 j~J>\jj]\ jj_jU_>-)/l J_JL__.I 

i>-L>Jl J_Jj . ULJLJl J_U_Jl ^jji- IJl^j»-; ^^p\ jv-jL>_ii ji 
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t(_$j->Jl *-U_>-}_ *L-JI *L_JL oL^UJl _jIjl. tj-J_Jl ^JI 

C-j^^Jj u 5 .; ^"^ f-U__>-t>L! ^UJIj t4JUjMl jJ-J j»L~Jlj 

o — * ^_T . sjl>- j_Jl il j_Jl ^jjn _JI U ^j>t ./? t I oNjU_Jl 
JJL^JL L^Uubl i-^LjJl pLa^NI i^-^r oULjl^I 
L_~J i^SL^oS/l a-uL^p-NI Ljc^j>J1 iLt^ c. . ^aJLjJI)) 

(_$jl?-I jJJ?l . ol.L,la:l 1 ^ jjcJD _jlp J5 _J U_L>- 
pLa^NI t^___>->h ^jiLLJl £__-_>_JJ _j}LJI o^>L>_Jl 
.Jjjj>tJl j__j 4j|j_»J| _jLI-_JI Oj-^-T-^lj . ^_JLJ_Jl 
L*Lwl 4JU_» t ob <_ >Jl _J> ^yJLJl (_$JL)I ^jSL^oj-JI | *.».t.>_JI 

4j jp Ju«j _Jl 4 , a . , I?t1| i—jUw^I j__j ^ jJSj I j*j 
^Jb 4j Ju^>o oL—UJl _J> (j— j** J-J I _^>— -^l . —sj^lajJl _ji 

_J_)I _ji ^La?-^/! JJU t o*>U_Jl L* ^JL iijLU LjjLj~>w0 
. 4,S,,WtI| cjUobU ^-UJI JuJ UjLiJl ^ jJ\ 

l^,jj^\ oL_«U>Jl 4__j,U _JI ^L-J^I c^U 



Jl _SOJl jL_>-}!l £_>_Jl iU_. iJLill i-JUJI o^l _u«J _.«...;i (4) 

J ^J— L — Jl JRSS «JjlJI ^ U-U jJLk4 >^">U 
ij.LJI ^ Lj_Lp jJJ*! o «J_J_Jlj .cj iJ-J-Jl JRSS io J__J_JI 
i iJ-JLJI pUuI _-SJ-Jl ^L-_»Nl («-.-«-Jl JjU- .^iJ-Jl *L-_»Nl 
u a_J_Jlj . U jSUJlj -L--NI ^l UUJl LL-JI UJL-J 

_j> jLS Jlil .Jjj^u _j> L^i J->_ jl ^jSUj L JSy tL_ĕljj JL_ ?-\ __LS 
_JLS -Jlc JS _ij i_i-J_Jl pL__-^I oUUjj" _Jlp JiUUJl !_.«./! II 
izy>-j* Ljj—' j-^jj tJLJI »1 ^Tl U;» j^5_ oNU« ilU» 

. o2 j>%ja L^-S3 j 1 4j__>- A_^»ljj 5yfc j>- ^ J—l jjlaJ 
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. _-_jl _jlP _j_«>ljjjl *L—_-^/l JJ^> XS- t__5jjl A-JjjJ^lj 

jjj \a ; ; _ i__5 jJl IJLJ jj-^LLj oLJLij _ CjL_>Ij>- ĕJLP C_>li 

e y __5 jJl <L_i>LjJl ^L-i^/l c— pL^>Ij . ^JL_uo aJL__-I <»L_SI 

J j>_ s *J J-J J LjjljJjl _■■ — - _ t jj Jj;.o. < n1| J J-s^JJ _> j>"I 

pJlp ^i <J____« j»L_5l ' * -^» j '■ . <L_-__jJl oLL_>Jl t-\ <_T 

Jlkj! Lj_— 1 <U___<Jl j»L_?Vl ^jj» °^L«jl I fj ■/> » ; <• jJ j..»<_ n JI 

j__Sfl i!_~S_l 5JLJI SjjiJl .<jL_u-^I <»LiSfl __> 

_5 j-~>-3l jjJ-~l _i oLjL_JI _i ___" _5_l ĕJ-jJ_Jl <L-_>LjJl 
c_pL_4 _jL5 _^j___JIj __»_JI J___JI _J _; jJ— ■ _* 5 _rf'-' 
. <_-«j __5" Jl <u5L_tf-)Mj <L_»LJl <»LiS/l 

<L_.LJI j_»L_. j-e- _r-£_-_j • __• Jjj_«__ ^ijJ 
_-_L-l jjj _^-__l oJLji^jLJ j_> . 1964 «L_» _i _- r .-».->Jlj 

l»jj5sJ j*--jj • «— jLJI o . -* Jl cjI J.... J I _j *L__-^ll jjjJ— > _j 

LJLl-JI j*jJ__j «LiL__-^/l Lisjj^a^/I «Lj__>JI J_i __> ol j_"j 
<y _-^_J _-~cd-L> (jiljj __J ___Uj j . __■ . __• j^—L <LjJ — !l 
s_jL_JI Jjj - ji_ . «_--u_>Jl jJLJI» ^i JL__I j ^LjJl «^IjuI 



J_Jl _^L_NJ 



J 



i__J_)l 



21 



-UjUJI iS jn.ir 



^j» t4^jw> o j_>» jjj___«Jl j jJjJl ^ JjMl ^jJl J-$-i 
Ul j__* lj SJ_>__iJl oLjN j-llj I jJL>-j1 __S^ **-;jjj' — - ' j-^J i3 j—* 1 



oLL__Jl jjo jjj_>-Lg_«Jl j-o^Lo ^ k « o jLT .«LJL^il _Jj__>-j 

dr 4 ^ij-^J 4LoL___>l ji ^jjp jji^t^j tp_~o*>-i __j s^jLiJl 

_j ^ g ' " j-IS" jji__il . Ajj^o jjt!l ol* j_C>Jlj jj JLJLwoJl j*-^-oLS_«- 

I j^-jj-j jl ^LJsl __le- jLSj tĕj^SCJl jJ_Jl f-\ j_-J 5j Ji *L>-I 
c_-1 . i>jj>__Jl p_JLoJl I (jijb _jp ^^LwJl _L__I IJLa __o 
, j ' ' jLS" J-j tL^—^lj L»L>tj JLLls^l «-Nj-a jjji-«-j 

JL-Jo*. I tNj-A _- : ---'l 4-n~-9 oj_~ .0 

tsljjj—TjJl ajLj-_ L__*J_>-I L" t jjj^-L^Jl 

j-*-*-'! _) jJ L*J__> t4_w«J_C- oIjj__5j _J 
. £> jj_=- __o a jLi- X)u\ jjl _i i-LJl 
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I.J. Good j^t £.i 

aJ jJa.-.--»» jl t _ / ./i..all Moses Codack JIjjp j.jy> i_-->sj jJ 
JLJ-?-_tJL (j>_Jl_ o I Up-j <ujJ jSC. jj US . aJj c~>- IjcJjj (__U 
jAj c__*j .^j__»Jl Js. J^r J> ^ljJNl 

<j[£ . jJSsjjJI o jJsLjLi J (JjJw ^j» i ' j-Jl (_jJl <^->* ĕ j--~ e ' 

\ t v .jJ (j^i jJ • • Jr^" ^-J— *j *Ujj <J jh^^J ^r-*-'*" 
Ijj>jl>__J j jUaLII jlpUU c-_>_j* I j-^Li t jLU.Lll ^j-SjJ ^ 
- j^Jl ^y?- i.? ^l JIj ji- jjU»j ■ jSlJJl ^U» o j-i jJ (j-r^Jl 
ajJJ jSL jj .ojlJu c Whitechapel JjL~jl>1j 0j_IaJI 
Jii jLS jl coUUJl -UL-aJ *>Uwo . «LJJlJI o>_^ j <uljiil 

t ^jP jjjl ojjL (jj> CjUUJI ^yJtjL^J <U-_*I jj»j 4 » ./? ll oj_* (J-*-J 

jL^-^L L->-"^-" ~ -r- • ( J-^ 1 o«-UJ»Nl c~_-»-) p-^JU-g- e-LJI 
i_a>xijl j-» _j jJL ">U_« — ji I j^-\j c jjLJl ^J^-iJl — -"Ij -UjJuLII 

4_>-jj jjji UJU ..,..*) -Ujj^l CjI jj* j~_JL (j,<? -Jl (^jjlJajjJl 

JbJ_>Jl -LUw» -_-l iuLwJ o j*-U-l ^JJI J-^-jJl jLS" . («iJLj.aiw.o.ll 

C~_->wJ (JSwJ Jl^JJ^ ijL-" (j-a (jJ>UjJ jJLs C^Lj oJiLJl ^^-U 

Cood's -U-jjiJl jUwJbU j jp (j-Sj" (_UwJl wJJJJ 
. j jp ibUJi 1 9 c «Cameo Corner 

9 (__e jJ_J (__e cjj_p .^.l cJbj_p j-.jj-« j-jl jJj 
UIjJI _J <u_U IjJLUl jUJ . 1916 Lu- JjVl jjjL5"/j.,.o.....o 
~j_>JL _ jji jjJLwjI i_jL_JI j-j— -i . Isidore jjJL—jI ~_~vl 
___oL i_>-j-_w« j-s- (jjUJ UjJuJI e-U_l J_? ^ LJU_Jl jjwJl 
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j_J j i._L>- j*-_Li i— i j& '^jJl _~- ^j-j -jJ-U-i' J-_>_Jl 

. J jp . —-^. I j»— »L 4jL>_Ij 

David Banks ,j---L ■Mi^ «JjLL» _ ji- ._L>- jSJj 
_>____! ioj___ i___,LJl ^ jLS" Ljj_p 1 1933 

jLSj Lj^J-jjL _.../?! j»J . ^^JkJiJl _jL_>JI _J LjL ^t. ; .S>\ j 

4__JL_j jLSJl 4jI ji»l (_$J_>-I ___»_> . o jij** (^ri J' aJLp 
jJu>JI -I _IJ_T jLS" . ^j-Jl jJu>Jl -I >__-! <Jl3 

4.o ajl 4-JJsJl ^.J.«-" Jbo ^j—jj-LaJl - ~ )l jj^o ^j-*" (^r*-- 1 

^ojjJlj > a : „(?•.•: II oUaP jj» 4 1 ..J...i J o . * j jLS" . iLjJaJl 
.iLjiaJl 4 » aJJ i^jLLo 4jL Jaj isjjjl ^Jj^ >> j*j" 

^yj—j j-Jl _j__>_Jl j_»«_— —L o jj j_*_ ^ji 4j j__o >_......»_ j Ijj 

t^j^jJl _J _jj___J iJu-Jl jl ____>! . 4_-_ 2 _J_JJ 

*>U_ Jil 4jL>-)/l ^jJjJ jLS" 4_Jj_>J| 4jL>-}_ 4jV-JjJ JJ_- J 

JLu ^ L_-L t iJ_-lJL_JI ^.L5 jS 1 ! ,j_u_» ^yi j___J .2 _J_JI 
LgJl ^Jj^ iJ__Jl ^ jSo . ojL>ol ,jSL_j jj <JxJj t(_$J_>tj 
LjJl ^Jp L*jLfJ>l ^jS-w IJJ t j>-T ^jj __w>j ^jj' jj-j (iji 
_JL>- _i___"l . Jl_jl jl — o j__Jl _ j>-jj Ja—j jjJjJ^ ,j^J 

6jjj-_ _L_L__I -LJI t_j|j__ j-— -=• j__Jl jjw» ^JLJl j j-p 

.2 _J_JJ ^yi-jjjjjl jJ->Jl 4 ■ a \l : a ^JjJ- tJa_i 4JJ>0 ^lj_i__-L 

Diophantine j__Lijjj iJL_J *>_>- 5J_>- j^Jl _JJj tLil j_>-j 
jjji-S/l jl j»-c-jj . «Pell's equation J_; SJjLo»» _> iijj__<jl 
j__Jl 2 jJjJJ ^yt-jjJl jJLJl 4____ ^jjp- LL_5I _jjjp_i 
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^jLJI j J Jj 4JjL\j> J_» iL>=j| j»J <blj i^jJl ^LjJl 
^JjJJl V L_>JJ ^wMjJl jUJ^I ^ JJJL *_ JJS jl Ml t ^Lp 

.o^p ^ ipUJl ^ J-JJ 

^JL ^J» . 1933 aj_- JJL.LL. SL.L-J. jj.* _Jb- JjJL. 

Ja r ,tj oLj>Lj jJU) Hardy (_PjLa <>L_>j ^JJl L_j Ul..t:5l 
(jjjljjJl oL-^LijJl *LJJ |*Ja£- jL-^LS" (oLJ*>LJlj oLjJLJl 

j •. IL _i jJL j^ol *»L__Jl JL>- jJL li j^-w. o-Ji j5j . ^l JJiJl 

. «i~, 2500 Ji ,y LaIp jSC a-SJj i j^l J 

Haberdashers' ĕj ^^Jl ^yjLJ ^^jL»! LjjJUj j ji- Jj>*_JI 
o jL& ^y\ jj*. j . Hampstead _l_~j»L* ^ (1) Aske's School 
^Aj-l» jL-__i jjJu^j (jjJJl j^jbU ijjjL <l_-j_L« j^-aj . <__-. 
jlSj to">L_JI ^JUUJl JliUbU fLJ_Jl oJLS" . «^lj 
IjJwaj jl L^*>Us /jj. '/.10 <L-_ J Jais ^l.la.t.,^1 . <LjL_' ^^^-jLL. Lgj J 

^Njjk ^j. J^SI j i^Jj^-I J.-.-JI .«LLJl ^JjjLJI» _Jl 

JL-Jl -twl -L_*>l Jb _ylp -IJLjI j ji- ^JUj . ^ywLjl p_^jL»j Jais 



LjjLUl ^jjJl £— Jl _-jjIjuJI uJjj»-! ^j* ojjjJl <_y*jj _J>LjI i-*jJL» jl (1) 

«j_» __ L— jl) _i j>— I — jL>wIj j-Lu— JJ ijLij _r*j j^— '' _f*J^ "3-° 

«__. i »j\_JJ j»jJl5JI _rryjJI Robert Aske _J>--I o^jjj ^ y .(1448 

(IJl» Ll»jj _Jl 4 *j_Jl J-J ^ oJLjLj j»j) i__> jj Ujl otljj LSjL <. 1689 

^Jl _j*j - ^l jJ— Jl oj j-**J' lj 7 *^ *'"~ J ' Jr* pij ■ ■ " I 4_-j-L^ ^L-jl J^"! ^jJ 1 

J*Ai- 1 -juJl iL_Jl ^jiJj .i !Us 1300 Ljj Iju- Jj-j-L j-U 

l«jb ti_>JJI e-L-jj iiLiNLi tljpL_f-l _i__ jjJlj 'u5j' J ^" J^J' 

-ij_Jl ^ji tl__pl 
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il_J ip j->_» s.j_nj OjLw JuJl jLS" . Mr. Smart OjUw 
OLS" . JjjjcsaJI _u__i LfrsA»j jLS" i^jJwJl ^JJI (J-e jjjjUJl 
,____ij jLS" L__j t LgJLJ % j_» L_j j ji jV:... ; .^ jJi^LJl jl J-*j 
t j^-^l JljJJ oLsS" frUI ^j . 4__C« ^ylp JL^pI jL>_l O J 
Jlj_jl JL_-_L" J_*» . «C-_w$__l J_J» t j j_f> . — I _jLJI — j ./? _i 
c-->»j i«N» . <Li_*Jl jj» JJ-L OjLw JL-JI Jlw «?Jj^I 

. «il_^l JS" Jj» . JU 

J___L jLS" <u_Jj tL__>Lj Jl (__>-L>-Vl _-_lSsj j jji ^Jjl 
Uju-w Uj> ^ __^j J ^j cNjI oLL^I Jl >JI 

JU_fr j la j jl_S" . ^ygjJLa-oJl _jlj_>jl ^j->_" ... ■ I <L_>_>-*j!l (j_« 

Ji>-*>Lj <LL>-Nl ^jl ILJ^L_>I 0_LP J-O-s— -~ <-L__VJ A_«$_»-ljJ> 

<u__j tiJ__a oLL-_*_; ajI_>-NI (_Jl Jj-^>jJI jL__»NL jLS" <Ll 
Ijl_<> t<JJ_ aJ_-_«jj s_— ___! . ajL-NI J j_»_i <LJL»__>-L ^Jv_>_*j 
<u j»li _L__5I Ijl* jLS" . j»JLu jji- jLS" .^^Ljl frljii_.Nl 

. al* 300 Jcji ^-«IJLi oL_5>Lj *LJp 

(jJ» 0 _w_P <L*__<_J| (__9 J-*J ^jij—oLS' <__«L>_> _■ j-C- <J_»_J| 
_j___S"Ij . ol___»Ljl ^ ^ jJLjP J <)k^ Osw A_jL._* . 0 j-«_C- 

S-LJ o_L\J jLS" . <_LS_ JJL_j IjJLS' LJJJl jj» -JLSJl JL_* 
t-jj-yoLS" ^ t Jesus College ^L^-j»- <L«_»L>- (__» oLj>L Jl 
^LuJl jj» <L>-j_ ^J-c t__Jj jd\ __-*ljJl -jJJLT ^ ^.-«.t.-j 
_J_i- <__«L>Jl a__^jJI jLSs-S/l l $ J> L»L>J U; t(__-j?LjJI 

(J-AIjJI j»jJ__J -L— VI <>J_J t j-*^! <Lj_w> OjLjJj . (j-AljJl 
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^^9 •ij-* v (3 J-^ . oJbJjjJl jj la ... Il lj__J ^Jj^/I jj U . .. ll ^.,„, 
. ^j-JjjijjJl oL-^LjJl ĕJjL*il (j^ajtj jUaJl LjL>- t^jj-woL-T 

<_JL*> j c-jLS" . 1941 ^.U oL-^LjJl ol jjiSJJl ^J^ J-~a-»- 
^ jJ jLS" ^JJl i^j^Jl JLx-JU ^^jJjjjkJl j»j^iJl <j-iL_ 
;V~~_.J jSjj) Henri Lebesgue ^.......1 (_s ji* La>jjl> ^l jlisa^l 

cJjJl ( j.~a:.-i jLS ^JJlj » JL>.J (_sjj_^" JU.c-1 c^^pI ^JJl 

. ( JjLs LoJCp <_»_- Oai 

5 jjL.,tJL Ijt^ j ji- iiL»- ^s-wslj <■ S jJta i— • j-*Jl oJLS" 
j ijjj ^jilL .Bletchley Park iSjL ,_J~^Jj olj_^>_- 
olj.._ r .,Jl jj-oj (jljjJ«-N oNjL>__Jl <ui o-jj->-l _sJJl oijJl 

jj j->- ip- j-oS*-& ^j-o ijj-jl o j a,..*. 11 j j_>_jj . «LJLoJMl <L)j_J| 

jj-«jJl oJL* o->»— .^»1 .jj-ojJlj j»Lij^/l ^j-o <J_*J__- ^JJ J j_>_j 
J_S\J j-jc_Jl Jjj_>_JI j_«J £_« 1 1940 <L__» <»jJJL Ij_>- oJjL»_o 
-JL_-Jl yLU jl Jjy LJl iJLjJI J--— » ^J-c- ^jJ» jiiJi • >— i j^- 
t^i JiJ -Jj j rr: -«-'-j j jiJ J j-kJl -*->-^ • **— ' j^Jl oljj» 
01 20 19 11 23 06 09 14 06 12» : JLJLS" . jjLJL II £~-_-Jj 

Jj_» ^jji ^ - 1'j l>.L 06 j«^ijJl jl j-SCj o j_a__Jl Ja .« .«13 

jljJis-JL Oj.n. » jj tJjJ>l JJL-jjjj . >_ij_>Jl ^ .wL J tjlj_>Lj 
Jl iiU.NL .j..,t.:1l <U <y UJ__>__Jl .Jjj->JJ ^U^Nl 
iJL jJl oJL* JJo j-_-"^-~ j_L__Jl <«_Jal^j i^j^j oL.^ 

. oJP oL-Lu i_i Jii 
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^^Jl ~>j-J>-^\ Olj )l J*>L>. L!l jLj^l jjJs 
jjjJJ Jli . i-ij jJjl JjSJ (_£ ji....-ll jj> jJl CJj^p ,_JjS/I LjLJl 

pjj; t,_JLJl -ij^*Jl jJ-iJ Ji (jSJ j 1 12 -ijJL JjS/l «-i^pJl 
*Lkj--l p_*_> Ji cJJJJ iL-Lj k_iJLiiw» jjL- j_-j jLij-L; 4JNI 

'j^' c - 14 r 5 ^ 1 > T i>-j 

^ ^jJl IJj- ^ SJL-jJl ^JiL- _J_-- ^JiCj.j .IJ_Caj (.JLJI 
^L-t-jNl jj> "^>-ji -jLa> j j5j jl (-__>o diiJJ i^jjLjJI jjv»jJl 
j~>- ijliC-L ^-^ajj . jjj> jJl _-*j 5JNI jJu ^jJl AJLjJaJJ 

^lJi-Nl J-LiLj ^Jl ./~>-Nl >-_LJl ,_J1 jJ-J-p ijl CjI jjLJJI 

(._..» j5_»_- . iijJaJl ojLjp _$jjLjJI j-*jJl _L>-jj ,J-»LJl jl 
iia>*j Lij^/1 jj-" J' * y>*->. '• ^ jL.Jl jyj>- ^jJLp 4« g o ll 

(__UJjJ l L_Xi»-l jtSl (_£ j>-L -_S_>Jl j-J«J (ji>L_Jl jj> . 4-_S_>_« 

. 4jj» ./> ^t^ij 

^j>L»-l 4.^., t -> ^^pLj J -_J— ' IjL* Jj> J . t I).» j_N.i>. Jl j»« 

j-SLw .jJL^ cJLJl J-^JJl ^ ^j^Jl ^Jjj-Jl J~L~J1 
i cjI j J cJ L J_J—j Jl j— LiJl cjL j.*..— < J_> j-JcJl ^> j .o '■ I 
aJL-jJI ^ Lij^l ^LSj^l toL-LLjl Ljti L.jJ j jSJ (-JJjbj 
,_J> Jj*-fl _$ j*.,..,-Jl v a./j" ^yJl cjIjJcJI 1 oJubLjJlj .jjLLJl 

eJ_* CjIj_J»jJ| t a .,a " ,_-Jl o!j_Jl-_-J| _? jij tj-wjL-jJl 

sJl* ^J) cj! j_o<JI ( '»./>' ^jJl cjI jJcJl (j j* l3 jij ' L - J ) jJ-Jl 
cJi ^yjjJjuJl ^jJLp »—^xj c-_->-j I jJ»-lj • IJ-xaj cjIjJcJI 
J-JLcJl (_i j->-l _$ jj-^« _JLa> OjSnj jl j>-j tsjjLcJl jj^j 
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oJla J_jo jLi (_JLJLj iljJcjt <UjU ol^ io Jl «ui j jS\J 

. I Ji dLli iLl5 ol yL_Jl 

|»Lg__.Nl J jlS" t «L-uL-S/l _ji-.^.l oljL>«_l i£JL>-l 

(_jJ|j t <LJ__J___Jlj i^wj^s-Jl jjL <^wJL-I ^jjJaJ <u |>U (jgiJl 

L5* ^J^" £>- -tjM^! ls» f^ <--»-^ U__»-i 

^li .^^s^L Jl «-Lx3-^J L-L-S/l oL^laJJ j^S |»L__»L j>^\ 

LjUajjJl <LjiC-»Jl _J>sJj tj____ __L <_«_oL>- ^yj 0 jI_J _j_jjJ_JL 

LL» l___s--i ^wjI JL*j t oljL_i___.Nl __j l-JL>_- J-o-JJ <_jpI 
JJl>_o jJjCj _jJI JjI...>oJI _L>L*Jl _/ j ; ...o- < nJJ <ulJ_*__J (_yj 
oLp jj*_>x_J|j ^lij^l (jA><j (_y* _h j-M ^^ i s Jl o ji ajjLs . ol jjLjJI 
p ■ la " pJJ JLaj iLj. -ajJl LjJaJ (__i 0_»*-Jl __!l Q_j- „^ ll 

. ijLaJU' ijiLit-o oLLyC i.tgjjj i_> j^JuJl olj_>- jJl 

__Lp <LjL_ajjJl oIjL^J-moNI £-» JU-C- s-Ljl j jji J ./?->■ 

jj» ^ jJL oIjjI_"_j ^jj^LS' jj» ^ jJL oljjl_0 t___JL _^J_L_i 

jJ__J jl JL«j tl967 _y ĕJ_>__Jl ol/_ jJI _JI ^Ji .jjjjL-^jI 

j J. L . U Ljuj^-j-j j j«« (_yi 4jLi. J __«_oL>- j j.. .... °>jj~£ I .*__-•« 

. 1994 L- -LpLL" jl _Jl JLa Jtj ojJ-oJI 

|»L__»I jJJ f Lij _l __j o yoUaJl <L>_*2>I jjl o_l ./7 <jl oJl_5 
Blacksburg (Virginia (L-^^-i) '^j^S^ J\ oJL? j» . _ji- 
i__Jl _~o ^LJl j-^--JI _-o £-;LJl <> jJl (jjs «LjLJI «L-LJl (__» 
(_j_-Jl (__» <LjLJI «_L_Jl (__» oJJx_-j t ^-jLJI JjLJI (__» LuLJl 
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(jjj » J yu j .«oJUaJI ^yt*^ cLUj JS . . .£jLJl 

CjjIjjI LiS oU^Ls^Jl ^jia^i <*JN 1 jl ^j» e j->->fc4 t_jLaj ĕ jS\3 

j» JsNjJL jjJI dLJjJj tLOjJ^ ^ jLJNl iJjSLi 

^ Jo-JJ t OjLao.H AJJjJl «j-* 4jjLS .«jlilC-Nl ^jLp Oj~*«J jl 
hjj ^Js- ĕjjli Ajj-lJl ^j-jJl jV . -LjL-AS-NI oLL-^Jl Aj^iaj 

(_Jjy> t*>UL- JLi ti?-jj (_$l ,__JI iOu -LSIjJLp ^lij^/ ^jLJ 
(_J-« o ll ^jj> (JJL>«JL j jji- (j-*j ^Li ?L t -> ^ .< t__— j-^' (T^ j-o-Jl 
oj-^-ij t^y-^L Jl (-L^s-y\ ^ -LJjWi-~jJI iwJL-bL! _j..wJl 

. Lv3 4jLJ.J| jLjjI 4JSj AjLoI 
^jjjj^/ jJj t LLj LaJLita >\ . 2". j ^^-j jj"Lj ^j-o j-j jJa^j jLS" 

^jLj / ,_JL*Jl jjjLS' 3 1 ^ji t iS jjij? ij jj> ,__i jj j^L^-JI j^» j^jJLjj 
^L-^L LJjj» tjjji JJL. ^j^j jLS . 1945 -Lu- jj> 
^yJl t H.E. Dudeney ^jIj . I t-J*S j jp I ji Lj_j . -w>LjJl 

^L» t (^jjiSCjjJl ^jJi>«jNl i «jLU •LL-j <L-i>L Jl L|_j«-L-! cJLS" 

jjjjLp jjjLo j j-»-p ( ^-.../'L J Jl ^JL-jJI » o^l jJl> j-SLj 
jSLj Jjli ^J . -Ljsjj/j 1 ! -LJlJI -UL>JI ^ Martin Cardner 

jJjjLp j jajJ- jLS . -LjjLtJl ^ ej j^-j *LjI I jJ-l jjjjLi (jJjL 

*LJi j 1 ! (_Lv -_-JL/lj tcijjJl ioJ ^JjJl ^jL* i£ j^>*i iL>Jl 

(jjjtjj LjJ-P 4-^>L»- t ^j^J jSLj j j^j^I eJL* OjLIj t itLL>«j> J JUJ 

. -JLi^^l ^ SJj1j«JI JjL-JL 

4j»-jjJ S-Jjjlj cijjJl A^jJj I jJLji j-JjSLj (_5— 'j?J jLS" 
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^-«jLj jLSo t o j-o-C- (jJ» Oj-JLc- 4j»jI jJl ^ jj»J J j-j> Lg-i J jj 
(_J-e- JJj-1j jLS . 0 j-o-f- j-« L-wJ»L>J| ^-9 j_*J iiJnJl w->LJl 

^jJl ^lkJlj JL>_JI 
4~J>jyu JjL_j jLS (jJJl tDia Vernon j jj^ L>Ju ^^-iJl 

^ Oiil j-»J ^j-^j-J o jPJu j jj j-i ^>li . oJu>wwJl CjLjN jJI *L>J| 
<Jjj-> t«4_v«j-«Jl OJuu< J-aJt) . <J JLpL^wo-S" 4_J> j-f- 

-aJsi ^(jjJlj j-->-l j»J ■ 22 jj j~& C--*- JwaJl) . (j-j j-> Lo 

. «I JiC* Oj-Lc- 

oJuJ 4jv« j-J jS"Lo jiL* . _JlJul ol :. : r. ...,\\ jjj j-i jLS" 

il jj LaJUoj . 4_L*^-j l) j-Jj-^ £~L>- 0j_*j>O L <>JL*JLjo ^j-JLL^ 

jJ ,__i 4_i J _>---Jl w-jLjJ^U ^A_>_j> ^j'j--J' ^JjJj-^ 

. 4i-!?L>- JjL-jJI <1>j>«-JI (j^jjjJL ^j-Jj-TLij j^w-kIj tjj<jJL>_il 

-_-l ^J_><___.| wJJJJ i4_»_w-l la a I ^yi <jjj_v«> jj-LJI Jw>_j jLS 

:%'IS ^jjj .jj ^ LS jjlj ^j-j 

M jiCJ j t i>ul jJL Jj-JI l-LfS ^jj ;L>Jl oJla C.-.J 

L» t C_U Jji-J «-^^wAj" J j»-»JL>-I JjUkL-j . Lg_; j-L 

. . . ?Jai jL.. jj ^l _jL»JJL o j_Cs J_a t _J_e- jjl 
Ji y-*^' f> o"J ■ ■ ■ lT^J ^'jSJu- J**jL 

Jj-Ij Jij . 4-oLJIj jjJJ jlSsji --jijj . . • jJa-«j) 

jj-\ ^Lo-c- i-JLJlc- (jj^j-^-i jJ>-l (jLw»- 0 ^LjLj L>jj iwJJi 
. j»Sll jo:..j IJwCa j t LiLL-p cJjL iwJl j 



^JI toj^-c- jj. ^jjj-lJlj oyljJl ^ (J-jjSLo ^--j-; -Lc- 
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4j jJ (j-J*L j»J • j-""-— J^J ( J-fl-'->-^ <LuJ j» (jl Jj«j l iJjjj j<j 

«ljJ jjSL ^3 t"L~»jJuJl «luJjj ^ LjLLlo oLS' . ijjjli "ol$ .t 
jj> Jil (_£ j_~* e j-»-*- jj> l jXe- «LjI Jl j «L«j-l<JI il y Ljllc 

^J>U j-j «LOLg_>i |JL\«j (1)1 J?i (J^Jl • L$ jjLll «L»Jj*j S-Lyjj^/ <0-~* 

City College of New iljjjjJ "L-lo iJ5 J-^LiJl oLJjjJl 
itj^. Jjj^JI Jj.jJaJl <lL> Juo >.;.i.--f| . York CCNY 

«LJ-9 JL*L>v» oJLP j-*J (_j°^>Jl j-» 0 j *■*>"'. " J-jLu jJI j-» <lLiI_* 

tL^j (jL>tiJ*>U sjjpJu «Lw«— j JjL»j LgjLS" cJL5 . oLt»L>-j 

«•LjI <lI UL>- i ^m2jI . «£J^"j>JI (_£jjjj--» J Lfr « ;<>•*- O-^r',!)' .alj 

j-wjijj^JL «jjt>tJlj jl «lJLjLiI j ji c <*-»-jJl»j JjJ-« j-j> *jj j-* 
^l jIj_<JJ «LJLjJ oL-jj *iLkpl ^ ijlj_>-^l £-^r ^ 
L^>j i_jL_JI ^j^j^j ^.-s^Li . ^jj>_JJ «LoJtAj ,_jJIj tL*jL>-l 

. iJLUJu «V"i jJ«-* j-J"- j-*J ~^JjHJ" , * J O^* ~'^J "TJJ"*" ^ijH^ 

«i>_~J _$ jj-il Ji 015 . i—jji- » : - J «L«joL>JL L*ju«j Jj-jJI 

<«Uj <l*5 (_<;JJl 4 "ULi^-Nl *L>jliJl ^jp (__- jJuJl -rj"*-Jl *— 'LS* jj> 
«u_$i (__"> *Ljjw> Jl>-j . d j^-jjj «Lj>L>- jj> William Feller JJLi 
«LJLiLjl J;>L>- j^o p g 5 j ^Jg Ij-<-JLi jl I jJjL- jj JUl j_o Sj-Jt-O 
jjjjl i. L_jl «LJL__>-**j'l «L JaJl (jP J_i LlJ^ ^yJl «Lii-s_Jl 

^JUj- Jjj-i j_. CCNY i*_«L>- ., ^J j5Lp j_>-_J1 . ( <2) J jS/l 



Jlk, U UUj . wL J-l v-.j-Ul »___0l ^jLp J ilL* (2) 

iijJW . . . J ijjJiJI jl . . . Jl «UJLiJI "_iw t_^S3l (^jl* 

. Jaij Jjl jJlpj «i»Oio» Nl ^^^J Aj^ ti«U-Liu> ^ * « 
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•LoLJl jj<>bj js-j 1 1971 *L-» ^j» j . jLS ^ 0-aJ oL«i>L. jJI 
. CCNY -l*j>L>- jj> -LcaLJl <C:>L_-i ^yaJj t jjjJLJlj 

.oL-^LjJI L__LJl oL-IjJlU oL*-«L>- oLJ 
tjLwJNl ^ ^SLw ,J CCNY ^.^- j-. iJL^-t jl 
j jjii i(^w3 j_ji- IJl»j) ^jijL* 4_*-oL- ^ oL-^iLjjJl ^...-i-i 
015 . oL-iLjJl j^ ^Ju -L-«L>Jl ^ «-Las-^l ^ Sl (»-L»-j o\ 

Ll -bL iLb-N U jJ>-\ L5" 4 JLiu>l j ^jijL* ^JI -_jLJJ| Jbjj 
L jl OLwiLjJl ^l Jj_>-L- L .a_-__>-)M o_L .-__>--: 

. Jjj_>_JI ,_jJ-p jjJilj^ij . «. . ^jL ,__J->L jjJs_>-}L_-v . AjLi 
«•Laj-NI -Ijj_SjJI ĕ^Lj-j: (__3Jijj *frL-__>-)[L L____- ^SL -J 
JL*j ojjjijL-» Jjv»L- __9 L-*a_- ^JL-jI 1974 i_-- ^^Li Jl 

. C— )L5\Jl |J_» 4jL_T (j-~»J J-*J • ^LIjj ljJ...._JjjJ ^Tj ,/}_! ^ jj 

. ^jijL* 4jv»L- J& j j-.«- J jjj 

.LUJ ^L-a^.1 JJL-Jl <L__J* (. yjcr^' ^ 
jJLi Ljj j»Li ^yJl ■ o^A_jL>JI j~a> J_«-J j»_l>-__»j y j _- o 5 Jl jLS" 
J._?ftll) j5jlJLs . jtS\ JsLLj \s-j~j (j-SJj . L_Aj__c-j j^tj 
Ljj_c- JLLftjjj5 j__>- Lji» ^jjL- ^jJl ajj« ..«-Jlj ( _-J-c- ^LJl 
jJ j~--SJl jLSLL . 24 x 24 jjwa» (j-JiCc- _$jjj__Jl jLS" 
100 X 100 -L_jL oli jjW2» (j-^U- j» jJl (^r^ ^jJ-* J yr jjJ' 
JL3 OjiL JLJl e-U- JjJ- ^W» jJ-aJ J5 jl -_P jJLj) 

JL.O--I j-SL_- . (a_IjJI j^ if — Jl _i jj«Jl U_>-i 

(1<U oL-jJ>Lvo ^jlttnJ ijLw-- JL>o (J-Ij ^^jJl oLjjLaJI 
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* * <- 

(\ j_C«_JI . oL..--.>.->Jl J_Jo L>«j Ljlaj Iju- iJl* jLSj 

(jj> oLLj ^^-Lp ĕ, bi o.o Hj o j__JxJl ol j-jVj_JI o jUjL>_j 

i__JL>-j t S j . ^ oL»JLk_~' j o .,<? 7 * ,_j_Jl _-jjL>«jJI ., <^ " 

J"_<3_>J| (j_- £j-Jl IJL* j<i .^'i . SJLP jjI ./3 a oL j-Ln-o-U 

j_$_o (_jl ->j_*J ^^Jl <LjLa>-NI j^joLtLoJlj «u-^LjJl ^iU-Jl 
jj j .»- a J x Jl ^Ijjst-l-*! j jj L L-_SL*j J_* . oLJ ^LJlj oUj-jL*Jl 

OjJ_ol_7_-- -_*_-!_>- ^g&J OL~» ■■««-II ^gi JJ_> Lj (j_>_Jl 

^Jj jjJj>«-j I jJLS jjjJJl --jLjJI (j-JL_i_>-^/l (j_- j^»j>w_i 
Jlj^_wJl lJu~ jjJL-j t«L-i>LjJI oLJl ./i.->-y\ j jj j. : ...oJxJl Ljj 
oLLJl JJl>«J jL-l ^Jj^l oLl>-Sll ,j-»-x) . 
jj j- r; -oJxJl objJ Ju>-I ^jj» . ((J^L-__-l -_U_»lj_-)> _j _Jjj_*_«Jl 
iLobU oLUJl oLpj^-j»^ (^r-J ^ *__JLSL-I o-jJl>JI 

j»J j-Jl jj- 4 <Lp j>«->«-« ^LJ LJl jAJL- jjjs» jJL-Ji . -_«_>«_s-Jl 
. l^JL-JI ^l j_-L UU->}U Lj> j_p jJlS"! , t ./i . >_JLJ 

UJS (* 3 : ^L>- <Lilj_J t >..:,.7..,.,.Jl (_Jl j»j-Lj..A>-l 

^Jl oJi Jbo JlJL>-Jj ^jJI j-» 3p_- 10 Jl>-L t.jLj J5 ^ j 
L-jJlSI jl -Li-j«J t-_JL_>_^Jl oLwjjbLi (j j.7-— .< 100 j_- jJjSI 

(_$J .,<? I L_-J__>-J L__jI |V-»jJ (_$ jJ>«Jj • >--J_-Jl ^j-il j-~L ia-J j-» 

^JJJlS <»__iljJj <- -_JLi>x_- ol__ul_L- jj>«J (jjjJ_v<--- t i_J_-Jl 

J_T Jj>_--J jj....., l .i «.g U,r>_j Ujj) i__JL_Jl «UjL jjjJ? J_Ja>«J 

p-^Jljii J-9>-J .(aJL>-j> ^jj 900^000 ^JL-Jl oLj-i 
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oubj ^-^-j j>-j JJLJJl ^j>-iJl J5 (j^Jj ^ljjlj 
j^^ j>J liili js tiwi» jJl ol jJjJl j j*Vl J5 

S jL j J5 ^ ^LJ j»J j 500 Jls- LLa>- LJl ^ j^iJJ 
oljLj jLs- Ji ^jJl <ijj c~<Jj «.^.j^ J£J ^a. ^ ^ J . 1 



5,000 Js- JJL J-*>-i . iJaJl ^L-ljjJl 5JL>- y. J*>L>- iib^. 
^J 20,000 LjjJ 015 jJi .Jijja J-SJ oL-LiJl ^ 

^ljJJl ^ 5,000 ^J 4-kJjJ 20,000 j^J IJla Ji*-~. ti-l jJl 

o:>j>_Jl i«JjVl JjUjS/I JM>- Jj> jLiJNl o jSJ ^j-jJi . <_£ J->Jl 
0 S.,5^JI (JLJI ^ J_^J >cr JLjJl <~oVl . li. o JJLL" ^JI 
eJNT £. J-«LoJl ^«...hll jS aJI t LiU>)l o^Ub^JJ 
^_J Richard Bellman OLJl^j -jULl>j jJu~4 .jLoS/I oLe-lji 
L.j .«Jl«JI iLoJ» LaL-J oL JiJl y ke-j^s^ oL~^*jJl 

jj» .,n j c «-LaJI JL*j ^LijL t<Jl jJfc oLjJaJl oJlA <J jJiJ 
jl - j->*-»~ J • oIj^JclJJ oJLj- CjIjjJJL) ^S- J jwa->Jl » ./) \\ 
t,JJL«Jl ^ljJl C->l-L>-j jj» j^jjJLp Jl ĕ jJLju JJ-x-Jl 

^jj» JiL (_»l (jj* oL-i*-Nl jiC»_Jl j-p Lajjlc- ^~4j 

.oUb-}Ul j» <JjVl oL 

<U>-$-Jo OjI jj ^jJLC "LJ—J3 JLJL) oLjlaJ 0015 

j^s- ^LiLiJl oLLJl <jl jjjijL^. ls- ja^j> o.lg.>-^f .iJL_!>-^l 
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oLLJl ^«^j . ijJ^u 5.000 oJu* ^ IjJLo IjJLi ĕ^i»y> 
_>Lj1 Aj*>\j o j-jw J^^J • *-.J--l-JI jLj^/I ^yi ULi 

L IJla . J_>-lj Ja_>- jl Jl>-Ij (_$ jt. ...a 1 g ».<>•>- J_>- jj 

Lojlp ^JUl oUi^*>LJl j£> J . -L_Lia-JI oULJJ ^jl^, 
JLa j La o ^v <Lw_> j_jl -JL»Jl 4— I y> JSJ 5 . 000 
-kj y> CjLUJI Ij- ? S' bJLP Ulaj . -L__-LJ j_p 
Ojw-Ijj-j Jj <J-jI j-J->«-» ,_y->U *Jj^" (_r^ j^ - ) • (j. ^ « ; ; 4-^_»-j 
ULpj . L-JJl JL>* Ji^l J^ ,_-j_xJl oJla Ija Bell Labs 

4-J-Pj . (^^«J»- J-P OULJI ^jS «4jJL-L«_J|» -uLis-Jl Jojj N 

^jJ^ . _ »- _JJ jj j ■ ■ ft ^Jl L_>- jJ jJ__\j ,jjjJ-jL_-*> 4_P j_--_>_-£ ---'J jJ 5 

' t * _ 

ljLi_ol oL>-jJj__ScJl jiS"lj . *>Li __>j->-j_Jl aJa II _>L>u^/l 

.-ULL-.Nl iJL^Ij^ ^ JLjcu-NI 

j_>Ijj-_JI oLa j_L<_«Jl jjLSsJj 4. ....... Il -l_____ o*>L_CJl oj_L>- 

oLj_L«_->Jl JJL- L__JLi>-_>j , «-LJjJl ^j.- j-J-S" ^L_jlaI . LJL>- 
iwojJLl LjL j.1.».JI c-LJlJ oLS" L IjJlS" . oL»L> SJlp <LJLJl 
<UjJ_>J| oljjJaJl {j* j-J-Ssj ^LJl j«-^jjJ ij^i jJ ij^J L f^ , -^ js 
f j_U Jj'U_^. jjJaJ JL__a oLS" dJJJJ . ^L-JI *U_jj>-*>U 
4_jL-2-*-*)/I -iLJl JL_1__S'I -->LpL oL^-S/I (jy-nj ^_li jJ j. : .^SJl 

Ij-Aj . ojj-^L-o jl jJL-i . I . j LgJl (_Jjia-j jj oJjJ_>- Ll jjI ^-9J 

-i»-Sn --iL-SnJI J_s_ai ol j--c- jA 



e 




J 

~22 



tl966 «Ijj^jJl SJL-j L> Jju Co_/>-I 

Ojj^I LoJS" ^jJL^uI ^jI— i (jj^ L^J c~>Jl>— j t cjIjv>L>- Sjj* ^s- 
JjIjI jj^» jji...'.jjj ocoL>- CJ15 . J-** (^yLc Jj-j— >JJ o jAjLLo 

jLkiJl 4__>«j> ^9 JLa cJjLijj iLaJCp C~ai jj _jJl CjU_>_J1 

•l/L.' Jj^ 

Ajj^Jl i>-JJJ t (_5^Lj CjL—jLj (jj^ ^J—JjJ J">L>- C>«.a-» 

t<J otjj-wJl tFourrier «ujjj- o;Ajj_>_7 j-c-j t^u^LpLiJ ^ 

^«-...J Lo oJlpL— _J| 4 T . j-Sj t ^jj-...Jl ajL_— >-l (jjS- cLLLS', 

JJl^J ^ «JU*i jNl _Jl ^jjI <Jj . -J_* jjJL 
_yJl JUp'^1 J\ jl t^ULSc-Nl cjLUI 

. --_>- *>\J| (j^C^Jl (_ji ^-J--*-l' aJLap jj» CjjJw» 

i*U_>-NI j, 9 ^ 4C^JJ| ^-^Jj jL5 

__9 J jCCwo - 4_,jJ jL-Tj) 

Bell _Lj -j-LJ 1 iSj-i cjI 
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L-^-i yt ^li U-Up ^Lr-li Jij t(Telephone Laboratories 

,__jJ_J (^--t-j-i ^j^aJl jjJj-J_Jl (_$--■ jj jLS" . (_J j-^jj *--->- _J 
<Ja_>jj <JJl> _£-LjjI OJ-S" l o '■ . i . ^J>Vjj *-l JL>- j t 43 jJ (*— ""''J 
(_Jl cJL/jj Ji <-a__>_Jl ^j-j^^LJJ oL_J_Jl ojjj (_r^J (J • (J-J 5, 

. <U-J ;>L- JS\ i»J*>U (_-~J*>L> CjJb L-JJ JJ t <J_>J| ,_$ y~~A 

4.J_.-.Jl (Jl J**' (J^Li ' (_<7*'°^ T ^ (j-^*~^ J" J^" ^ij - "" L - J-o j 

_j--Jl oUI Ijj.ty^ ^Jl ^3 j»o5 3l ^>l ^jt- 4 _jJI— u ■ jj " . '-i ji ^Jb 

«•Uai>-Vl) ^jjJjJI Uaj»- -_J->_J J^>«Jl (.r^! (_p • l^^" ji 

__jJ_>JL_- (_jJl ipLaJl (_y]l I _^j-l UL-_>j . (_y?-»l jJ (_,* (<UiJ y-Jl 
JipL-JI jjo ±Jual\ (_jl ^JiL; J_w> . ^L-j ^ L$J 

(__jJl ^JL-Jl ^»-jJ-L:-i ol-L) . _jjj_-_>L>JJ __.<>-_. \.~~> -L-_j 5J ^jJl 
Ailjjl ^>v4j JLj_J_jl c. !->-:>! . LjJl jJ 

p .g Ja 015 jjjJJl) (jjj-M:>L>Jl (jA*j LaJ^j (__JL_- 

^y? - 1 ^jJ-jlj I -Jl- ..I (<___LSvJl f-\ C-lj (j-^-^-JjjJl 

_-_->-Vl II _y> ^-SL 0 yr ^Jl3J jj . c-_-Jj LJ oL-_«___Jl 
j__iL_» 4jJai j_Wl . p_<jjLa._J.»Jj ^ g " 1 1 . - 1 ^jjt ^^>e]\ «-LjJjI JU-C- 
J^-T L>w>lj t^^jJUJl ^jJLp i_-^L-Vl ^Ojiaj j>j-XaJ _il_p|j 

>l ^ > f ■ L_JL--L>_I__I (__jJl <W>L Jl jj» Jl 



LjLojjJl t-jj^j-Jl __<• <Lp y^-» <L j-C: ■> II <L_J>L__ll jj-^jJI oil>-l (1) 

j-_SsJ| t AjjjLC-J 4.i I i . ^ -J?J j^»-J jj^JJ 4' a j-J> jJ*^" (_^* 1 4-JL J-Jlj 

= <u_">Li "Uj^i» ^-ji . (Litjl (j— -»LjJl _^J>-«-; LJ_c-j) ^-—jiLjJl j-c- 
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£jjl L» . oJlP Ijjj$_- <W»L_Jl _j^_4jjJ_j L$jLjI <Jj-*__-I j la i 

. « ! , J_p ___■_>_; IJl_» . _,,___ cJs i«__l!_ 

^ r JL r- j_ K iL-,Lo jjjiJ_;j_J ^yi 1915 i__- __£_; o yr jJj 
4j-_4_JLJl -__*>__' J_JLi_j _>__" . New Bedford Massachusetts 

_JUjj i I j_>J_4 4_jjjL_c- oljJlj J__»-N ._,____ jj J__l ^ 4_jj_iJl 

Brown UjIj-j L«__L>- __JI j_Li- jl __Jl Jj____Jl j»JL_Jl 
. *l___j>_i| __■> j^x__5-LJl 5_>-j_ __L _1L_ J-s_u>-9 . University 
i«joL»- j ULJl <__Jj_ j^Jl . 4joL__*I S_j>_«Jl oL_»L Jl cjjUI 
oL__>LjJl _J> oljjjjjjJl o_Lj_i _J_p J-__>- _5Laj t jj_-__jjj 
__vJu . L>- jJjjjJ-Jl Jl>_- J j*_l <JL_-I cJIS . 1939 <L_, 



Sol _ji _J) «____Jl_3 » . — ^JuJl -I „i-i a 11 _j) _,_i «_; Lfr-a_j SJL__Jl jliCs^jM JajjJ 
<_> j-«J i^Lj- __-»-• <J j-*j JJ- jl _Jl j_l jJ» t___>LjjJl t_->»-Jl 
_,1p LaLjI jSjjj ' 'L— _gi* LJL _£ jl i— - >»; L»J_u _r-Jj i <Uj— _j 
r!-^' i> lT^-jJI ->.>-UI C J J ' ^ »__-_J ^l iijJ-il 

— jJ—j oli*>_Jl p-j-jj LjjjJaj-^U _;jL_JJ J-j—j Oj-°j-" 0-* ^j--^-" 

_;jj->- — jUyi ^ ^^^^LjJl (ijJ-ll __« _>-J' -U"^ "j' _rS— -« • — =-j ; 

___» . jJ-j L« _J-e- (ijJ-il ^jJ- o-J-fJ"-J oIjj_j"j-U _j_1L_j _ -JLS" . jL__J 

<__L_Jl __jlj_>Jl _r<->- J j__i jl __• __"_JJ i___'L_ J Jl jj_>jJl <>J_»-.;...I 

LjjJJj. _;jj-i jj-»j A_J_j !l «ijjj-Jlj jj^jJJ jLS" . <L-_-L_,Jl _. ..!__ bU 

jjjijJJ jL? toNUJl ^jji-. (jij L$J_- jj_j Lajl LJ jLS" LJ.JI jjj>jJlj 

_j_L_5> 5jLp| *Ml^T.-l Uj_P ^LT j j>- _jJ-»ji . 4jU___i <-rjl 4„U,,,I1 

Sj-jJs ^jt ijjJiJl Lj_i _;jj jLS" S y JjSl t jjJ>jJl _r« -Uj_JI --SJl IJL» 
^ J>j£- -Lii t^jjjij _^j SJJLJI _-J>j_Jl _-. ^jJL,). .»j-Jl -JJi 
_., I ,.« tA-LjJs j>jL» jj-Ij JL_J>i SJjC ^jj jL5 ^j-Jj . %<_c- ^L 

. ( >-! jLSJ. _j p\ j>\j jA SUo 
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jj-j .oL-^LjJl _j Ljlajj «L-LJ <loLco Lj«-jJjjjJaJl <LLeo 

>_ij*j i Jjlo. o ll j^jLp __o (_$j-»j > » -s ^ £ji Lj>-jJjjjJaJl <H_eo 

L_p <Ujl_I oLsi>ljjJl t-ljj L J~oLo . «oLjsLjJI t-ljj 
Ljj — -j - 11 j_c- oLsijjjJl <uaLj i<l_jsLj <JL__o (( J—-» <l_*j 

4 „ 1 b o ]| ^LpJl oJl* (_j ^LT Jp_»<_ . <J___Jl ^IJLp^JL^uI S-ljJ 
IjUjl j-_jo' ^jJl tO^LJ SJLpI Jl W>j~Jl» l_3-_o £j_L___,|j 

. Jl>_jl IJl» _j L-L-l 

ol ■■■^LjjJI JL>_o ^j oLLJl ^JjLj j j>J IjJlL« ,j-S\-i ^J 
_i oLsiLjJl <lJ_) __9 ___CL j . __j JjjjiL) jlS" L__ t S..j>_Jl 
_jL__JI __o <L_LS\Jl f-L^-olj <LJJ_Jl __o I jJS ^Jlj t J j.'— u jj 
^j j-U» s__J <LLp jJlU .^L.jJI *Lo*-^I jJUj (iL-J^ 

^jj . eljj-SjJl _JLp <J j— _>- ___»- <l>_oL>Jl _i oLjsLjJI -__i 

Jj_- JjVl <l_>_; jLjj <»Li kJL-jJL <lL_p oLilj <. 1938 <L_- 
(_j 1944 <___• __-_■ <Gljj_t_ji p la« a oJLSj .(_-_«LjJI *L__>-Nl 

.JL_JI Ul* 

j>Jl J*>U- jjl j>JI iJI j» oUJ ___$L_, ___"_ j>_JI 
tJ_LJl _i s_ojw-Jl __"—_- J_*- _JLp J-ojJ tLiLJl <LJLJl 
<_LL*_o _;j>-l JlHJLo j t«Lj>Jl oNNl ^j Jl <»-U-l p-L~j 
«lJlLo^I __o j_j_>JL) Lj->_Jl sJla <_ jj j . <Ljj_>_]I oI_l-_JL 
jJlL <dbc>-j tSLi___« L$_i jJ_>*-__ ^Jl <UL-_>-Nl J_L_JJ 
JL>-lj Ja_j __o 4_JjlJ| <l_S\_>_ j g _ Jil . <J__Jl J_L_Jl <____> 

<J_>_Jl <_j j>cj __o <L5_>- *>Lo e_L-j . <LL- —JjLj" O - L o-st __J| 
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jS\ c-4_?_-_Jl Jlj— JL3 i^^i; i;U-j LjjJ jji^j Jl J-*-»*- 1 ' j-»* 

. «_a>Jl Jlj— JL3 i-J:j 4jU-I LjjJ j j-C jl _y 

^jSlj L_-»l J-JU 

JjIju ___* ^JJl j»JLf- Pablo Picaso _^.L5L_. j-LL J-Ail 

_j-~ji_-J jLS" , I ^ :,P jj i_U__»x_JI -JL>_-_<_j _jjj_J-jJl JjjJl 

j»li LaJl-jj c-__-a5oJI £j->-l jJ cjjJJl ijU-l <u~._pl oU-jJJL; 
~i_j . <__sj_»_Jl __!l -_»_7l Laj_-jj c -_ r _C-_-*>_>Jl ___- £jJ i__-jj_»__j 
^Jj __«-'-.- 1 ,_y-Jlj '(j--Jl _<i •^rr*-^ °'jj~' oULi_Jl oJL- j_c 
jLS" lj_C* . <_s ji-l jj--^ j-^LSCj oU_jI J_-j jj jj-T ■> 
-jjJJI jLSsJLj 1 » : _ - -^.—✓'l -_jL--.,..<>->JI ____ • (_y-^Li £_- j-<> 

4 _ . 'J - j J I yy ^ S JJ-_>J ci_ILij A _ , | ^U-lj-* J J->" -ijJj-C- J~J J-^ 

. 1 _ ,j -JaJ_-Jl ^jL-JJ -JbjJaJl -JL-lJl _-s-»Lj<JI JJUuJ i-_>U- 
(I c«Fast Fourier transfom 4_Ajj___«_jl ^jjjS d-J^Aj il-J 
j_^L5L_, JJL- SUU cjJUJI __J_p j_Jb 0 S :: , . FFT 

. Jbjl Ijj- J_P 4j|jU_il -__49 jj jj ___>- ci_--»_>_Jlj 

_JI 1945 JLu, -JJJ _y L__- -_j __>Jl _y ____• J_-_p jLS" 
__--____>- j_J c J__* _$jL- __* Bell J_> -__Jl_jJl iSj— olj_--U«_- 
-_Ju_Jl JjL_>_Jl ___j -iU-gJl -_-__>- cNew Jersey cMurray Hill 
L_Jli c«Budenbom fj-J.-Li <u__.1 _^_u_g_- LoJJ jLS"» . i_JL_j-_Jl 
J_)J_>- jblj ^L-j j»jJL c 1987 i-__ -_L>__-_Jl oU^U_Jl JbJ __J 

JUjj ,515 .ajjjJI -JIjj-S'1 yl *Li_il J_*-i _j_ ySM . i-J jLu_- 

jp j»_jJ -w> jJ ĕj j*_> —-JLUj t -j_>_j j»Jj-J LJj jj-JLS" __Jl -_jL* jJI 
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(jUaL 4xJL>»o «LLSsj <» jJjL |»Li . <(<C-j?L- jj^/l > S.»J *Lk>-l Lp jj 

4 «..„1 45CLc> olj_Jutj £j>cS*~j i_<LS" i— s^jij j»J <u5Jj <. jj jJl 

4-J.-L-JI oJLA OLIjUk-L-N JjLJ ^L ^jJ«JL> pj . JJ jjl 

(-iLS" |^JLp ^^JLc- jLSj ioLwsLj (JLp 015" aJI j^jij i<LjJJ__JI 
«L-SU- jS"jjJLi) ^J-i-^-oJl <^2y£-\ L jLJ <»jJ . <u_jji o*}L_jj>c-j 

^L" __JxJ . (^^Jl Jlj U i-j.jiJl «LL-Nl oUSli ^ ^/L 

. «TJL»Jl ^ j-SsjjJL j.o.:...^li t U'.'5« ^jSL ^J 

J j " a 4,.'. tlT __jr*J • j^J-**^^ *^dJ_>^ (J^J ->t " J ^-? T --"-Jl OjLS" 

tĕjjU^Jl objjJl jy" «ĕ jJsJl i—ib-J» '^LT j_-jo ^IjU^LmjL 

U<2jI __5-*>j • oJLj>- oIjjJlaJ <L jjji- oLLJl LojSj 

^jS y j~joS jA . __jLo oLjW? lj_j>- Aj j_S\jjJl _£ jJaj ^jL- 

eJL* JjuJ <L-L>tj IjjLS" . i_jL~>JI ^ aJU- ji y*- 1 ! <LI-_J 
jj j.^-o.SsJl (jLS" Ujj-p toLi__L-Jlj ol _,•,._... n >JI ^ oLL^Jl 

(_$jUJ| j jJjJl ^ U^IJLit-U-l j.o-7-sJ . ojjJL>_« ĕ jS"Ij Ijj It.la; 
0*>LjJ>_JJ oljjJjjJl Lj-lSj _j «_ jjLo LgJ*}/ t^jjjJLsJlj 

. <» jJl U, L..a'J _jSC»j ^vl __jJl oJJ_<JI 

0->«JJ oJj-L>J| J jjbJl _j AjLSUaj jj j_...o. < >Jl ^JLoJ jjOj.1 

oUjjLs^-JI uL> jJj^SJl J__>- c_LS" LjJj ._JL__>-)M 

__; j_j>- (J j « : , .,_ jj jaH\ IjLaj) iLSLwo aL^jSU-JI ĕj~JxJl 
. («LSLjliLJl L_.LJl <dl _Jlc- olj_Jl oL* J__& JLLiijjS' 

(, A_j1 ./?>-*)/ 1 AjjJaJl (_^>t— J -J-LgJ jJ j_,..o,Sjl jj-l iwJU- JLa 

. oLLJl ^jjj o jyS <*jaS JJl>»jj (jijj^J L _JU Ajj-li j*J 
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^jS Jj t djL^Jl iSjJi t_jlj^__»wO j_jL<2_>-[j j_^Jt__J_<> J) J--* 

__Lp Cjj>I __Jl o;AJl>_Jl __e t ol ...Jl ijl-bj ol II 

*wiJL$Jl jgj la '■>■ a-JIj-» <— jjI . oUL-Jl aJjL^JI oL^oJnJI 

•wiJLJJ cjLLJI j-i^- J>\ tJJl Jlj ^lj . II JJ_J»-Sflj 

__o LajLjI c~~J _JI oLLJl oJL-jlj . y j^o-SC]! __» J_*-l Jl 
^j» L»_* j-jpj ^j^JIj jjUa-p j5 ^jA^uiJ t __)L__9 ^j-^t-* 
iwa,.5 . objjLjl ^j^j^Lo __« ij, y>~\ wjLLL c^-JLi t <w-_)'l jSJl 

— ^aJ Igoj.lj'.:; I JLJ <w/LSj ^wjLLJI sJla J_» _J^ JiJl di— C*j 

?___^>__lj ojj*L>- 

<, aJL»__>- , 'j'I <-i jLtjjjJJ oIj^JlJI ljLj- Ljj LJLOL 

jj> j^Ju jl IJL* Lo , 1 . j j— 'j-j JjLS" -Ul Jl j^ju^i 

J.> — ■< (J-J 5, t j j— < j— i (^Uaj £~"J ^-$ J i — olj— <L<Jl oJLa _,_=• I jj>l 

oLc- j-«_>_Jl oJL* jL_>- , j i i_JLI jl>«_ jl Li5L»-i J_* . JLJI 
_yi> jJJ jl j-^j?- ^y> Lg-l» L ->, .t -J_«_Lj t^lij^l __« <Lo_>_*_JI 
*LJ_Jl L> Lc- jJ Jl>>_4j jLS" L Ijl* ^L^jLojjJ __e- <— jLi>lj_il 
jj> <LLJ__. Gregor Mendel Jjl_wo jjjo ^ji- _$ . jjJ__>Jl 

IjjJ__oj J j ,/? x_jl l _. >-li ti_J>L_Jl j__>_jp -«r^ <-JjL>_Jl 
jl _w0 j«_C- JL . 4__»T__Jlj Oj 1?; ... O ll oL-j>JJ 4jL JAJ — ijjjuJL 

oJLa <Le-*>Lj oLLJl 1 " ■ '■ " i^*" <_-J_Jl wJ_>oVl (j» Ij-J-S" 
L UL tt_j>L»jjjJl _-f->- ^-jJ LLL. Jj_JI <wJUjJ oULJl 
jS- _Jol jpJJ asJu l^___>tij oULjI £»■>- LLaj l.l.a. jjSsj Ji 

. AjO jC-JI 
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dL^jl ^w^j^Sll oL^L__Jl (-LJlp e jLil L*5j 
L v _.jd (jidj * ^Lij^l ^JlSj tEric Temple Bell J-> J--j_j" 

(2) 

«LjJLJl jj-jUI J^*j • (( ^Jl>JJ «LJ iiJi>Jl J jjjJ «L>>j-Jl 
(3) Lil jJL«Jl 5>_-_>Jl Jaii «LLj>S/I jl-i L ULpj «LLV-I 4jj j" 

* t. t p 

L ULii j-^J-Jl <l>-j (__Lp a-jj^/I f-LJU jji Nl IJL* ^pjl 
pLjI SjJbxji (jS^LIj olijl ^ t^l il (jj> «JlJLp» JjJl>-_ I jjlS' 
(j^o lj<«5* Lap L Jb>- j LjI ^jJ> jjcSa . ollLJl oIp jj_>_o < g ./■>•»-« 
j-ULoL o jJwj ijjm ^jJl jLWj^j (j^iL<ajJl jLiJpMl 
Ul* jLijJ^ (j-«-«j» «_~— j j->-j JJJj J-ji t Massachusetts 

(jMl O jj£-> «Lol jJLp JLiLp j j>r_a LgJl ^l ?«Lj-Ljl oJL* ^ __J| 



. _jI >Jlj «ljL-j*jjVI __i ._jL_— 'LjJl __i «jj |_ * a ._.:** SJlp Ju ._.:** (2) 
iljjJ _jJ . l*.: ll -^>-j_«Jl ioL -»LjJl «.LJ-e- __« a-Ijli - cJljLa 
«jIjlp^I _^l«-J <l_Jjj _JL< .jJjp ^UIj __._Jl jjill oL^LJl 
c. J> jt- ___Jlj <■ jIjloNI __jL«ji __=■ j-»-" liljiJl oJl» i _• - L'J_»-I <__Jlj 

. J i ala'.* _JL? __Jl oJL-Jl _,j il-J-T L_f i<u~P 

j_» j j-i jjJUj . Bode's law j j_i jjJli j_» JJJJJ . ...*>_*' Jl___Sj (3) 
-jjjLcjJ j-j "Jaj- "i">Lc- j jj- jj __»j t ijjj-jl ^-Lp S-UJjlJI oJL»LlJI 
-iLLiSI . 0 ,.».tll jiLkJl ^-SljiJl jjlpj i^-A-JJl ol....1l 

1 *TI jiJ ^^.-ijjiJl jlj-jl jJ Jjj jjjli 1 j 3 . k tLajJl e-LJuP jM j j-Jj 

j_« t\ ,s> j 11 <-LJlp ^y>->*Z j_--Jj . jlj_jl IJL» ^ jjJLJ IjJj>-jj lSjJ 1 "' 
jjji ^j j-aJL Qj « aJl jLj^/I jjj> j--tSsJl I j a .t.T*"l t ^j-ji-Jlj _Jj*-j J jJ*"J 
J->-j Jl»LL. jl ^lla:, J. ^JJl J~-jJl ^L-Jl jj-ijl jl ^-ji*lj il_->Ij5JI 
jl ?^-jl j_Lp ^jlijL-Lo j-p ojLp jjt j jj j jJli Jj» . jjj j jJli ^-*j jLS" 
j_j ^_jli">LJl jjs ^jj j-fjLi j-ji ^jJULj <X^-e- jjjL LjL_>-^j ^j-ij J-» 

?_-->JJIj l_-_TI jSJl 
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? jJ-l jLsC- ^ -J_l 1 * j j $Jj L__>_«_- jLSj i jLSCJl IJl* ^ 
^jsA>Cj LjjL-J} I- jl "}L- I j-.,t,'-S'l ijJuJl jLSL- jl ^yi» j_j-Jj 
--J-w-1 ^L^-N IjUl I p $Jl jl t i-j^i 5 j~-_; <_-i -JLL-J ^ 
. |»jJl jUs^ ___> ^_- jlJLc- Lj__j o __Ji> (__JI _Jj_uJI oL_ _>jl jw« ^ 
ij\ ^Jl tj^-il «jLx-j jl ^jjyi» j-JL> -jL_>}L! L-_* -_!!_> jj-*^ Ju$i 

^j-jO j_-~j » jAl jJaJlj JsLjSM ( j .yiJ--- 0L1LJI ^_a_>__ L-S\_vj _$Jl« 
9^1 jJl-Jl -.jI^-wJI jS* ^jLj _J-C- J j__l>Jl 

sJla __i bl_>- o_?«_JLj ioLj_JI __i ^-SL j j_>- I-Lj 
jj__*j-j JjL5 oL>_j , j' -_>__L- -_>___J dJUJb ^j_>___rflj . JjL__J1 
-__>j_»J_J| cjULJI ^ijjj L ^w-_>-j) i_Jl_C_j ___>- , jf . oLiLJl j_>_j 
C-JLS" . -_J_c- ^y^L-c-l __IL_->-l j__J jj j^-c- t ^jj--> 
i_____s9 ioUIa-»-^! _J oC.>_>_-j -_jL>_j > _'I j» _.L,.,L,.. -_>- ; _Jl 
. «oLLJJ -_JL_-iL__l o^LL>J» kL__J Lvj <__-_>_J L-S" LJ-I 
il_>-1 J5Li jv-jJi_-Jl <__9 ,__SLJ Ja__J jlwS" . JjLw-UL. -Ju_p -LJIj 
oj-;_»_Jl oL-il ___J____<_- -L___J -L____L Ijl; . ^JajJJ cj-i^j 
_iUij . (___i>Ul _j |»jl>___-J oJLS ^ydl ^wwC- tiJLJl oL-jjjJJ 
_j| L-S" . p-jjL^ ^i L ^__>_i o_L_-l j_>_j of-l ^ij -.,_i»_ <_.-,_.- ^_Lw__J 

__>1JL> _Ja_5J J_L- . o_L__»_<Jl -_JL*JL>-*_ , I CjLj jjjJl j_c- -L__-jl 

jLS" _L_J . I $ .-- ' oLLJl __<_--_> -J__- , _ , l (j-----* (_Jl o^LJL>_Jl 
L-JI ^_» __Lc- l_$_i ^JLJl j^-ill l_J_i ^jj (_jJl -JLjJaJl (_jl ^iaJj 
__j_ j la : ; ^Li t-_._L5Jl ol^JLJl oJla J_L- J_. jl«jJ j . __!__- 
.OLUI _yiyJ iJUl olj^Nl 
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«Jj j_»_<>Jl <_£jl j-SLJl ^jJLoJl jl (. Jl_L»Jl J— ^jJ-P ^jlj 

^ 1 .,<? «o jjSL _<i t oLLJl j^» ie- j^>_><_<> ^j» t-JJjj» ^jjJ ^y^» jjJ 
^jj> . Ij_> Ji jiS"Ml oIJlaLLJI <Lp j*>t4 <L»jL<J _JaJl <u>- jJ 
jj ^j.....»-" ^jjc- L^> jjs- jjyJJ l _ j _*_jjJl j.L>Jl ^j.....»." LjLSLaL 4JI 
iJjlj^ «(jjl^jJl jJL>Jl» dUi ^JU jJLUlj . oIjlaL-LjJI 
JJL>Jl j.~ _ - » J _^L»_> <Ll U<ijl ( _ s j'l-' ,_^<* ^il • (_5jl j-xJl ^jJLoJL 
jl) _U jJ_l>cj _g j ,/? all ^.JLll ^j— jvjj t (jjJLLs^aj) oLLJJ ^^-JjJl 

c^-^l .(JjJlwJI j^. l_u_»-jj («ol^-JL.» L^JLp jJlU LS 

* <> 

<LjL-<2_>-^I ^.oljJl ^ j-J-SnJ l«-j-=r Lg-«.Li _yJl oIjj*.! ^y? » 1 

«(jjJwaJl lala ->-»)) *_JJaj jl J_L><_<J| jLSvoL £__~fij t <lsjy«-<JI 

<L.s<-.>Jl (jJjLt «U_j>tj« vjjJj_>_Jl jLsJ .«iijjJlj (jLJl J_Ja_><_<ij)) 
-_« 4_s<?j jp jj,» Ij-JLi ^ji-Ljj t <LjLJI ĕj j ./? II <_^jAJL>tj JjAiL 
. 4jjJL>tj^/l -Jjj 4JULL-5I (j-JJil (♦-' • ^jj-^jnJI ^^jj. 
(«^pLJ j»Jj» «binary digit») ^«---jJ bit LoJLS' j-SLol j-gJ 
jjjjjLa -_o LiLJ t jJ J....O.SJI ^al y) software yyi^ iLJ-Sj 
. (4 <_- _j j-^^SJl ^j^C ^jJI «hardware» 

.L-^j.-Ul «UjJ^j jjj.SH ^Ljj jl ^L" ^J-p l-jwsj jj 

Jlp-LJJ . 4_p JL-J <J <L-»jJL _^-Li< ft t _ f r > -' -JLa ^jSsj _J j 
<4 jjjjl ^ la «-< . 4 k_ ... . Il J___><_-_jJl 4_L>- jj> JlJLoJl J- _ - . -- " 

ojLj«jJ| L_uJl LjJI . «•(_<-- c$l J-& *L_1 <_jL_>JI L__<> ^I-L^-Lw.^/ 
<L jj_«_c- oL^L £-ijl -_.._■ ".i toJuL-S/l JL_>-i Lj-4^i ^^jJI 
L^_J jUkLl jjJjjSJl <>t>ji jj° .^-jj^l i_. \a .t, :\ <L-_<)L>Jlj 
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eJL~ ___ -J L» ___>_. duuiNl •t£j--J 1 

? J> ->Jl JaSU- JlP ^iUaJL J* jJa>Jl 

_jl jl?,;;U . *IL_>- iLjJ» ^.^Jl ^lJt>__->l jl ^J>\5 JjJL 
-J;AJ >_. la .. : 1 -_-*>\_Jl -_~_>J JJLi . I la >Jl __9 £ji jJl -J j-g— < 
. \ $ j^j Js jjaj>- <_■•>- ^>waj' Ji jl t 4j»jj1 Njb Js jjaj- 

*_! -_>_->_-_> j-LJ J_ii . -JLjJ-Jl eJLjj UajJl JbJ->J t_.« ,/Jl (__- 
jl N j-4_«_- j-L_> JL? .Ojj-«jJI Js j la >Jl -JLe- ^yi c__-i_- lil 

. Ua_>Jl -L>-L>_J L^-J J^ _ j^\ jS\J^\ ^ L-uJl ,»jl>_: ; 

4jIjlJI ^ j_Lj . Li-oLol ^^a-P jl i? jJaJ>- Sj-JLp ^5Lj ^> 

i?L*LJl J-^aj . (3 J-^msJI LjI jj Ju Ju>rjJ JpLaJ ^jl jj 

J 1 Oi^" fj> ^LjJ' t/J . J5__Jl ____J JsjJ_>- -j^jjL 

. JjJwaJl J--L ^L- i-*>L J_C_J (jJjU 

lOUj- _Jl -__jjj_9 0*>Lj_>_j j-o *Jl_L»VI sJl_A> O-iLS 
. ^J>t^a]\ ^Jilj ^L ls, _r*" ' -_i --_>__-' Nl oLLJl o">\J->_ij 
_J! ^s- w - w -C-Jl ^jJI j-- (J-4-L-J j_*j j-^LSLj J-i-- 4_LL- 
J_U .-____/*. 1 (_J-c-j _jj>Jl (_J_c- j^—jJl ,_Jl -J i(__$L-_.">_>Jl 
__« (_-jl_Jl _j____JJ -Jl_<_>JI -_jL-->-NI ĕj j ./?ll j-_c ^-^L j yr 

-J t-Ja>Jl --SLJl _JI tL_-jJl -JLJ-Jl t(jjj_t_Jl jjill 

k : ■ ■■ ■ ; cPL? ' 4 V-'- * 11 j-M J 1 -*-* 1 0-* t . : « « " cP! 

-jjJaJl j» Lljl . ^Lii-u-^l oLLJl o!>U->__! toLL_>Jl 

-_-i> j lj-j»-lj tiJU_Jl JjI — JJ IjLj>I toL-i>LjJl (__» -JL-aliJl 

LJ5 «-L-->-^l j» j^-L> j--*j • oLLJL) t __ - )\ ^s- ^-.. ; .a.iU IjL-pI 
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t_a . ,/> «ulij ^»j_> ___>- j c i jj->- <jL-> . bJlj 

SJbJL>Jl jliCi^b ajJLpI »j *$%»} c$J->_7 __» ^«.-...^ t 2000 

. ^Juill je- jr o.l>..Jl JjL-Jl j 



23 



lli£)uA\ £-4 J_4_3uJl 



I»Ijl>t jj-y ^-^LjjJI oLj k •. II -_Lp 

/> 11 o__vLLjl j^»-?- jjLj c^L-->-Nl iw-JL_ , _l 
^jLJ ^-2." IJU . LjjL>w? a-^JlJI oIj_aL__»JIj <_jjL>_iJl 
JJb»_<Jl j^i_j jj l_l c^-U L__>- iJL-_>-Nl o}Ul>_Jl 
L IJ_* . oJv>_....-.Jl oLLJl k>x~*L+£> jJLJ ^yJl ^lij"-! 

Stephen j 1 » jLLju- Iju . ^J-JL L- j_ t-L-LJl aJLuL 015 
s-LJ-Jl ol jiCi- JM>- ^ o->_JL oL-.JL._Jl -Jju ^ Stigler 
byAj^A OjjT J__« c j_Lc. ^LJl j j^LJl jjiJl ^ |»L__«JI 
i_~— J-jj-1 »>-L=r ,_j-4J-j (jjJJl tAlbert Michelson 
jl jJJ«_j__v J_>-j . t-j Is-j^ e_bJL>_J 1907 

p_g_U_) J__S oLL_Jl ^j-o ^j-iJj-J Ji p .j o lj - - 

j_L._.-< __UJJ J-_»jJ . <->l ^JL 

<-a— t_._5l (_;jJl cjohannes Kepler 
ilil JLp «jLJI j JLll iilJb . J 
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J^j Js j^- 1 4 ./?5L oULlai (_j ^j^o-JLJI J j-s- JjJ*J i— SljSsJl 

i^lJLSJl j^JLjJl _JI ojjJL ./> aJl tUU oLiU <*jl<c?-Ijj 
.«U jSJ jJ (_jJI toJLALLJl ^lj^JI jj^jij Jl>*j LJLLJ 
^-a.H oJla J-*-*Ls t L^jI ...>^j ^jJL jLS" ^yJl 4 ,/?SLJl oUllaSll 

.ijjWUJl 

oLLJl j^o \j./i\s^j jl jJ jji yj>\ *ULJl o^Lc j£j jJ 

Lb»- 4*^.1 j fjLJl ^ iJUa^Nl ojjJl oJlS" . aJsU OJu ,_jJl 

j* . oJLS Ll oLUJI I j^^^aj M JL i_jjL>Jl f-UJU Lg-J jJl»u 
oULill JS jUj^I tf-L^3-Nl ^J L-JjL Jl oL JiJl oLlla.:* 
(j,^ « ■ j jJxj Ujllp J-»-aJ jl ^jJ-d ^Lo . \ g : SjjUjl* 
U— ^ _JI Ljj *L>- ?^si>lj Jj>LLj ^jlWU- oUUiJl 

jLS . <JU-Jl oJu» JJjo ^J o^JJ jJLoJI ^J ^UaU il972 
o-yjJl OjJ^ c^Jjjo* J^l j~r*>U j^ "JjLL. ^^j_ 
ULUSj lI&J^ ^iU jUaju j~r*>LJl jl USL. jlS" . jl^juil 
Ljllc- iaJNj oli "JjLLjl jlJ jJ /_J>Jj . oLLJl j* J ^waJl 
. j j— "j-jj jUJ ipL^ Ujlo t oUjijjaJJ L j jw 1 ./>■>*£ tSj^~\ 
o.*; /jjJlUI (jj.jLJl oLU (_i j-^jJ "JLSLlJI jl IjlSU jLS 
jSL U ^Jl U-lJ • ji-Nl j^ ot-bj JS^\ ^-JSUJL U-^>JL«-i. 

(_J ^JLJI j— ->-i j^» J j-LJ U-^jUU IjL* J-*->- (•U.^jjJ 
jjjkJ j^ j_JLp _^UJl J^UJl ^ LijJ .>NI ^j-Jl 
ojL* JJlo £j. J-oUjJI oIj-JclUU ouLJl j--p y^JU-Sll 
j^. lU>Jl ^JL>JI ^J jLJUJl jLo.Sll jLU oJU . iJL~Jl 
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,jj> ^as>u6\ (J-*-?^ <■ 1 /> ^ ; a jLuJl c_JlSj tolJLwJ 

. <J N ol 



>■! ^.L^jJ t^Lp 5j_« Ju_* ^^1 IJla Jj>-L>- jJ 
^j-Cj ^J j . <uLI_~_*- ^ ^o-Uwlj Lk>Jl ^JU-^iJl ^LLJl 
^Laj-NI aL><jNl LjJL_« jL5 <cJxJ .jl^-I aJlp ^ _jJl*J 
jt* J-*-i> jl <J ^j-» j-p <bl («J-*j JL^ • ^L^LJJJ i_~jJl>JI 
^j» il-._j.ol tJL»JL>- k-jbj" Ja>Jl _j-~>J .^--C» ^J^ uLS" . dili 
Robust «•JLiJl j «Jl : jaJJ ijJuJl ol^jJiiJl jlji*j <GJ _i" 
L$_J > a .,>? j lEstimates of Location: Survey and Advances 

jj^Jj^j i^iljJu 5ij jA-aJlj y j__oJxJJ 4-{jJ>-jJl *U>Jt ,,f?1l j jj£>J| 

^yi Jlj— j^p <LL»-Nl JL>J . 0 yr *-*'jJ"i ti^JuJl 

.^LSJl IJl* 

i-j-jjjt- a_«JlS' t (JL-yJl IJl* ___9 tWJj-^)) J_oJ_> j-L-J JLi 

«■LiJLP ja «-L__>-Nl ol>J jA j£& Col . ^jSojjO^/l £«LJJ 

. ^S^\ ^yi , i~~ a ij^ w r*£-*j L> LJLcj t^JLkjj-Jl *L__>-Nl 
^yi JJa^^Jl ~J>\ jJL*Jl oLliJl ^ *>Lu J jJsJ jl ^jwkJl 
U_J oLLJl ./3SS\ l jL>-S/l ^-i-j (1 ^(frLk>-l)) oLLJl 



^yi^Jl j_jj loLOSJJ ^pUJl ^^j^JI t^JUJl _y ^LJl JL* (1) 
.i_iL_i^-\l o">Ll=>»Jl ^yi Lj—ii i_jUJ_CJI -llp jj_»_JI ^-^L Jl 
LjlJLSj \jj>- ^^UL-J Jj-I J-»-l iJjjjS/I ij>lw> ^ J-^-J' i-jIJj Ujlp 
jjuj-Jl oLiiJI i>jUl iijJl jjl .C-Uj>i Jj-i _y __J-i t_-jLJJ 

= JjJ_>Jl ^ tJj_»_«Jl IJL» ^jJ-O jJ-kj .oUL_JI ^ i_Jlj___«Jlj 
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Jjja) LksJl L_-— Ji y»ji jSJjjJI ,jj> Jj t L. >J> AilaU- C ....... J 

•(^J^ 1 (j^ -j-*- 4 £>* l/* J_>— flJ-«Jl j^J ^ ^LJl J-li-!l 
. «-UjLJI ^Ua^Sll» oLLJl oJU Jio JLp ^Li .I.j jJlU 

Jjl . j-Jl-J .T.j j-«-s^ George Box j_> £jj->- jLS" 

AiiCiJl l.JLS' .iJliaj^Jl 4-J>cJ J*j\>- jj» «a^>q» -U-LS' Jj-^l jj» 
j^i jj> (_J j-JLj *L-i LiJ (_$JJl jLS\jJI ^J-P I j-J^jj» iJLkjjJl 

U^> Lj-_>-L J-«-Jl jLSj coljjjjJJ l^->-L =jl>- jLS" . jj>_>LJl 
iou.UJl ^ jjLoJJ jLSJl ^jj <»L_pI JL-jl jj> _ r > v _l jSJ» 
Jlj jL^> LJj . Ojjb^jUl jJlp lj j... ; ^j ji p_*JL>-l ^-w»l 
jj) aJL^- ^ysA^j coJlj ojL>o Oj_>j>J| i ^>L>- j (j-S" jj 

i___»-U_J _LpL__a i__ Jljj 4jj__.| J^-WJ jLS . ^jJLJl AaJiaj* j»Jj jl 
4.q-LJj tijJJl JLpl ji ^ . 1 » : I 4_jjj_La __ll ~-jjj>- _—*j • J-"*-* 



IJ_* JJl. J— 'ji J iriji^^ J 1 -^ _-* -^'j • J L__>->) i^jlJJLJI 

_i^_-J i-iLS"» t'*jL'_ J»l__ . S-iC^I «-IjjJlj ►IJJJI i.li:» _JI jj_jJ-JI 
_Jl iLLiJl j>-pfJI _Jl L-__- «?ljLLJI __i U_iJl IJL» Jjl. 

I IJL» jl _Jl O^i . i-JaJl oLLJl jl JJjLJJ Oj^I 

_Jj •jr J> -'' lSj>"' ^".j— ' ej-" - j-"' <—SJ j . jj__JI IJjjJ i^-LLsj 

._3.U ^ JLaJNL L__J . FDA Jl Jl LWJL <*i o_ji«j ^y^ji 

^s- . 4JI,,, o ll 4J c-_>- j-i j OjC_iS\J _j_f 4jwL>- ^y» H.F.smith t^. ;< > .- 

_jU_Nl 

jJl«LJI ^_jLaj>-*)l I jLi-L c.ai . ^S.: Jl Lk»JI <ul ^^Jlp *Jl jLIj 
Ij .^-jcJI IJl» -Ijj^u-L IjlJbj .^lJJb JL>JI IJl» 
jj-l N ji jju . ^JJl ljLLSJI p b.« ^ ^Jl^:....II ^LJl -JJkuaJI 
. UaiJl j j»- jj Jjju '•Ji'i/1 ^jlc- SJig.: Jl tuLN Jl 
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Iju <.i~L>Jl ^UiJJ ^LSJl JLJI JLp ^Jj-^ ^Jbu 
i_j ^>Jl olJu LaJup . ojJjcJI j jiaJJ J^jco f-L«-5Jl «L-ljJu 

. ,_jL>JL £jj>- J>*J>j iaJ^' vJ^' 

■w-«-~j aJL«-5JI i_jjL>cJI 5jLj>- ik»» ^ J-»-*JJ J— 'ji 

^jLa>-I ^ljj j-* ^P jj»->t» OjLS" t <=L P..5UJ Ai»»lji 

jL>jI iljL*j> ^ oJjx^«JI cjLN jJI ^ ^Lj^iJl o-LJLe-j t jJLi«Jl 

^oLp o j->- jLl^I jLS" . 4jjJjj>wJ -LL* oljLJ |» j.o U jLa^ 

SjjiJl t_jJL>- (_$JJl jj»j tt-LJjJl t-Njj» j-j jj» John Gaddum 
£--J>jj toLjj-ljJl «LLp 2J_l_aJI j^JLp ,_Jl 4-jLa^-NI 
. OjU ^ys^Lj (J-jL-I ^J^p i^L-Nl j»-aIjLJI 

j5\j»j t jj ^j j>- ^jvo J-«-*j jLS" (_$JJl J-jjJjisJl jLS" 
jLjT jjs- l g « ; o >«J jt-j |_^Jl oLLJl aJL^o ^ji LLw«_p- Ij-j^jij 
jj . jli jj>Jl j jl jJjJI ^J-c- JjJjl>^o oLp^j^o oLJl ol jLJl 
:*>\jLj 1986 (j-^jj tjjji - dJLJi p^i y> (j^Ljj 

L*L i>-Ly jj>tj>» <-^y\ JL>-I ^ (JJjjiJJ) cJi 
«LJjLl» Ljj^ oLjLJl oJlJ frLaj>-l (JL ^ 5 jJaJ ^l 
LiLj M jiJj (.^iiJj ^JlpI t^» :*>LU j > . «Ijl>- 

. j^l JbJ JL>-jj ^ ^L^>-l ^JL ^ Jj«a>Jl 

>-» tJ cJLi (i?^j-jijjl IJl^j iJJLJLp (_$JjsL 
5 ^ cJ jL>- ^jJJ j <, ^l IJla ^iiJl ui^l M 
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t >L»UU L:L4>)ll w_JlJ_l u-l ^ 1 - 5 5frl ? 
t«u-$i j_> jiCojl .j-t-i .T.j a---> C-s-Jl 
j-» i ____>-» :*5\_li _-j ^J . «oljJ«_« ^^JI Jli_pl 

. « v _5_l II* \ja jl CJJ J*_iVl 

j L -a U w j\J ^i^sJl ^,..L»Jl ^ylj j .^ ^j jj (jLajI 
-J _>__! .AjjLas-^/I --JL-*.! iU__*lj_JL Sjjj JL?-I aJLCoI 
o">L_L>cJl ILJ ^j-S^-j p-L^ . ĕ j_9 jJ"- 4 oljj_ _]L_* (j-^L; 
-J ljJL_jli . Ju<_j L_*_oL>Jl ^j-L-JI ^ cJL?-_ jj -_JL_-_>-Nl 
ke- j_»j>_- ĕjLp i*jL_ll cJl5 . __U_ j_j L_5 jp jJLU i«_li 
i_j|__T ij_____l j^-jL-T c.-_..^ . c_*jJl Jj_o L*j__J -J ____> 
^ j>NIj c_,_JLJl c^_Jl ^J» i_JL___»->l cJL^I 

. ^jP-Ij-JIj CjLLJI ĕjbl j-*-lj ciJaJl oLoL-ip-Nl 

* * 

l < : o ■ /> " (j-a^-i L> ___ j -.. „ . s jLSLiL I : g - ( _ r _S' jj jLS" 

^ L^_LJ_>_7 -J ^l Cj U ■ » _aJl ,j_-«-; J->-j . >-J jL-Jl 
i_jjL»_J _J-*"- c_jL_-___s__JI .Jla J . , \i : < ^Lii coLL-Jl ĕjbl 
ajI o . o ./>" i ^j^S jS j jlj_ij_? i_jL_> j_«_> j__>_j ^J) . cjLIIj__>JI 
iwJLJl ^ cjL> ,. <> ./?:,ll ji*-" jj . (oju ii j^a j_Jl j ĕj_wtSJl 
4_-_>L>Jl ^ *l ' ^j-.ijj jJwsLi t <_«_j^Lo 

i_JjL>cJl _$J_?-I cJJ_>- . eUai- £-LjI j j-^JJ o>LJl cjLL^I j_jl 
j»_g_)Jbl I jwijAj jl _-->"■ jia_-Jl _j,i? » i ^j-a _____• LJL-P 4 la .>_jl 
jj-j Jajjj -i*>\_c JLj- . 4-iL_>_- i__JL_-l ĕJLP j J_ jjjl jL«J 

t> J 1 ^^ 1 Lr-^ t> c_r^j '^J-^ J 5 
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JL* jiL, j <. lUJ:> oL>«J aJLo ^l JLl* . o*AJL>cJl 

^ j-^i ojl>o j»J j . oLLjJl ĕjbl i_jL5 ^ <J JjLw» e-^^Ji 
oL-^LjJl ^jLu Ju^jJLj ,j-«5jj (j^LttJ . lIJJj JjLo jj> <oL5 

*L»-5jl ^ Lj^eJL» jj ejj.i ^ Jaii <uJb«J ^yjjj (^JUl «L^L-^I 

. l_~~«LJI ^ _« .,^.:ll (jLi^il ^y» tĕjJLoJl j jiiU <L*.jJj> Jz 

4j>c.Vj3i' ijjill ^Jjjj p^oL^J jLSo^jM j/** ' ^JJJ 

L £0 (_JjL»»Jl <Jl>tJ» ^jl ^JNj^jj^I jj-jjl .....lg Jy^? J . 4. ,.L.,i 

JL? (_£jJl tC-j^jjJJl jLp jIjN jL u-J l jv» Jl jL^jj aJI .LILaj 

^yi ^Jlj^l ^jJ-* i — J jL>eJ O-Lp (_$j^"I . (^j-^jJl «LL« 0 jlli L_. .....J) 

jL^JI IjL* j! «JL-c- Jljji <>j>- c-^JI j ioJ_>«_jJI cjLN Jl 
j* '-'j*. jr^i (»J • oNjLdl J5 i^>wJl <LL>-Nl 

i_j j_jJL aUL 4 d..a,->Jl 4jjL>u C-J15 . ljjLtJJ j..m ,i , ■ /> 

Jj.IjjJI jUT ^ dJLL; jl ^JUJI jLT. ^jC-, N : ^Lk^lj 
iwJlj jU jl lL_j>- j . -_^oL__Jl Js • j-^-Jl aJL>-jJI 

<t r> . r, ./} I Lg-^9 i»_L>wJ 4 lj . 1 4j J>cJ |4-_ JjL j» (J~5 JJ Ll ,'.fCo L> J-P 

ip^-j «L^>«Jl oJL* cj__>wsjl . (j,^* ; j «Ja-J jjjl CjLSjJJ JbJUjJl 

. <jJ>J jJtJI ^ j o, ...II jLa* oJuii <>JlP 

. I 

IjlsI j ^JLSJl jL5 . ^JLJl dLL > i „^J JLpI 
^Laj^NI ,J_*JlJ| ^-JSjj JajUaJl ^LLu^Jl jl-rJl 

jjjj j— ^Jl jS\ . ^JLJl jjl JjwsjJI iijji» ^jA; o\S (_$JJl 

.^-Jjjj J>JL illjl ^JjJ jJjjiJl ^Jj^ iailj^Jl ^JLp jLS" jjJl 

jj L» Ijjk . jLjl (_$l ^J^- <L«_iji I ILygj IJl>- IjLijOl 1^1 jLS" 
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jjjJLjl ^_Lp j j_>- J_ r _-Jl IjJ . ( jj_«_>-lj_«Jl - - fi « 



tljJl jL__. aJI pJLp j tAjb-JL ^Ju- tj-Sy. "^-^r> ft L>-j t^^-L-^l 
^JjJl ^iCJl Jl r _U ^iJJl .^L^JI jjjjUl <y J^JuJl 
( jjjj___jl a__* ^-L__?-l ( j->--' ca_U_>- jj ljL>- 1 ^«_>_JL! 
^j_>JLi __jjj«_i" ! ^j__> jj cj_«Ji_r JLo- » --..^Lij . jjjliJl aj>^Aja 

f\J\ <_..».. »ll jjjli \ jAj (^JJl ij^-.jl t ^__>__Jl Ijj» ^j- . JjJjJl 
lj_W>» ■ J J-ij (( A_jJ_<JI i_j_C>Jl jjlj- _J j-J-UjjJl fr-j-A 

. jJl « I jjUx__-I . (( ,JjI II ajLSCj ^ jj-jJJl JjJLJI 

j_-l f-Lv_L_«-^/l i__lji jl t__jj_>Jl frl_f_.il _L-p ^j^Sjj j jS 

jl |»-L«j jLxi t j-^r-J I ji *-| _-- : -^j • aJL>-I jj> frL_Jl j_>____j 

jj-jJl ^j- (jiC-J . jjJ Aj_-_>- ^ A^-jiL»- aJ_T ^ ^jjj J---J 
jjjj j_Lp j .- ■ jl jj- AijJO -J L- jiO . AJt-L>JI p_-*l ^^JLp 

j_>- j . ^_j_w-LS' aj«_-L>- oL._,>Jl ^->Ji (j-lj-J 1943 a___« 
(_->Le- (_;JJl c jjw» j-j jj«jl * • ■/>■>__- ajLLL- a__j_i (j__^ jj 
. A^-ijjjJl jL-j-l _J jL»_J £j> JL_p _ ^o^Ol j__-j j LL->-l 

L__-_*_j>- w tjli j»J ^j-JL^-j ^Jl o j—** j—j ^<-JL_-*»l . u_^jL_>_jJl 
__Ul >JLlpI _-__>_._, . Jlj-^-l c - y __ r JjJ-jJI «_ 
_J| a_U>>L jl ji-T jLJI jl _y-_>--i JLj» jLS" aJ 

. (UL__-»-)/l JL>_- _J jJLi 

-_L_g__i (_-_-J->j t A_J_i_Jl a_«_-L>- o~Sj->. o-J^ 
aJL_pI (j_aj«j ^»Ji . j.-->._>-LJJ -Ijp^L IJj -J t^jjjjJLiCJl 
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J& <L>-jjJ JL. >- ^JLo-P <jl ej j->-1 J <• <— >jL>*Jl ^ -> <— > jJLjL 
CJl5 . eljj-^jJJ j../t.-*^L IJb dJJJJ teljjCSJjl iJUj ^JiJ 

^JjI c Jl JuT ICI v'l...-.<Jl alj-Jl i^LwJ U^aJI iSjjJl 
. LjiSllj «LsL <> : CJl jIj-<JI kJLi^l J ULkj^ ^J olSjJJl 
(jL^ j ti-^Ljl oLjJJl j^>«^ ^J iSjLLjJ jj-Sjj ^j^-j 
^ 4.I...J.,.., I_$J jJL^I t 1956 «c-. J\ 1948 ^ ICI ^jJ 
iJjJLi L$_J j (^j^JijLJLa ^j-yaJj-o ^ iwJUJl ^J) oLxvjS/1 

^LJ ^yjojJuJl JjJjcJJ ^-JL»Vl jj^>tS j <.<— >jL»*Jl n ■,,?" 

iJjJjLa J> j*-j t4L>-Lj^/l 5jL-ja>Jl ^j,-~>%J a-jcJLaJI Jj-Ij-JI 
<_S j jjP j-J jS oLjJaJ 4-JJjjJl oU-JaJl J y>- ijJ-^Jl JLjP^/ 

.ULittl J-ljJl J 

oLVjJI (ji jjuS j\j 

L> — > j j .,<? ^ I jjJL— Ljjj 4_*_<>L>- ^jl ,j— S JJ ^jj->- *-L>- 

l»_^J *ULi^/ LaJUyj t 4jJl >-^/l 4-j-JLJl oL>tjl 4J* j^u>uJ 
^J . University of Wisconsin j-JjSL-jj i^U- ,_J *-L^-^l 

j^JsJjj t 4-jLv-->-^/I oLJi-JJ Jj j-s-tc- iwJll 4jLkpL 4ajj5\j 
JL>c_o ^J ^lsL-J j.o.:..jI . 4j»J^aJl 4jljL>J^/ <U-J jjl j_>- ĕJ-C- 
oJ_c- ^J 4jljL»Jl C-C- j_J . eJ-C-Uj ^L>- ijji-_<jl J j <J-_>c-Jl 
. oLiJaJl j oLjkJl £j» %.LvU t^L<i>-)/l <J_->«JJ <—Jlj-»- 

,j-Jj t ICI ^JL-aJ «LL-c J">L>- J-JLi j-JJJ (j—SjL *-» jJ^ 

4 /■■«.: II iJjL^jI 4-0 j-«_>«_<J 4jjbl (-Ljl . *-H (JLkJl ^^J-p 
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jJLi oLj _;J_>-N ja}\ c .lapl t 0 j.:,, jj __« 5_jL__>-NI 
aJLpL».».; c:JC<iJj toJ_>__Jl oLNjJl _JI i— «L-JJJ Joan jlj--- 

__i Sj-J j_x___S J-*- c ' <J j-~a->«Jl *LiJL_s_>SM _,<_--_; 

^j-iTjj jlj->- c__olij t ____ J__ L>-jJjj JLa LJLJl . j j_ Lj^j 

__9 JL-p^j l-j-ja Lijjj-' «^rr-- Joan Box Fisner __JLJ 

. 1978 <__, 

j_> . frL__u>-pAJ ^r-ijj oljUol JLs—1 __o __x« 4_J_" cJLS" 
tiwsL^Jl oLjJ-Jl _-U- jlwJ _jJI 4JL__*-Nl _-JL-'_'L; L_£» 
jj ^Jl o-LJJ <u*jjji]l oLlaooll _jp oLm3 ji j_>_i (_<Jlj 
jj ,_J-»- oJl-_»JI t—JL-*.! ^L>_)l _J>L_) J_* . <L>_sj«w> j jiCj 

oJL* J__o <L__-_j _r~-"j-! ?4-C_jL_j> j~P <LjiaJl SJL*- -__!_? 

tLijS/l i-^LjJl __Lj>_Jl ^jMju i£ j=r\ -LaJ • (( 5_ju» _-JL-Sll 
_$ j_ *-l . _-__~Le- j — t_«_»lj j--^ 5J— — — Jl ^ j j o jl J_>-j a__kJj 
LL—-I -L r _JI _,» <_l o-Liic-N tL*L—-o -t~s<3 jJ (jjj^ - ' oNjL— o 

jL_-*-l __j L_J_>- j_J 4-J J-$_— - j_-P 4-oLc- o j-N-* LjjJ jj_NJ jl 

.SLji, LSj ojiOJl cJ yc_-l t JL- J5 JLp .J_wJI olj__>- 

i_,- : .il . L__>Jl LJL__»-I <_VJb <L-s_» j_JI jL__>-l 4_L- _.tL yu" 

jl 1968 L— -jj__l__< <L-oL>- __« Bradley Efron jjjil _J-I jj 
__j L__ j_vo t|»j^_-Jl IJ_* __« Lj-o jl_T (o) «i-JUaJl» jL_>-l 
jLo-iu . — I __JL-I c~/oJLi____l . a^_^Jl_jJI j-!Lj jLSol _jA-j 
LgJ _-lj_J__o N ^_Jl _-IjL_*-NI pJij-o jl _-_J E.J.G. Pitman 

. ^j^jL Jl IJL~ _)-_— j «_-— o o-lS - 
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o y- - '->. j-> oL; — il iJLgJ ^ ^L" dj->- j»-»-L* 
4jl.... < iJJaJl »j caJl5\J| *L<ipl «L5*>L>j j-« ic- j^->=-» j 

O j-J* • LjaL>*j jjJbtaj liLo j 4?Lpw9 j^js- jJ-J (_j^l oL*LJaJl 
Princeton Robustness iJtuJJ j j:....^^ ^LJjj >— «J J ^LJ 
iwiJU- i-^L-Sh s ^jnjJI j^J>J . 1972 ij— . o j-U ^jJI iStudy 
j^o oiji»LJl oL^LSJl ^ lj» » . -L-oLaJl ^jjJl ^yi <LJjjJl bJLa 
^yJl ^jjJl iJL»-j>-l lg.olji»< ji &o J l 
p...5ll a.o.J...^ oL^LJiJl ,jS\J jj j-^J J • Lpl_^Jc>i <_jL^>- 

•j*-' ^ijjj j-* -j' ^ 

<_j j->Jl J*>L>- JL->LL)I ^jjjjJJ ( _ J Jx~-^ v >LS' j_oJ Jy-,a->- 
<_£_uJl (j~-«-J ljLf>- ^LSLijjo^l <Lj><Jl ^jj-k • vJL«Jl 

s j j— oJ— fel .t., o OJL?t 7 ... a j_o 

•tij^* *— -L-< £~J>jj <■< * 1 g Li iJjAJ jL«jI LgJ ^jjjSL^jjj: ..»1 

UL* (_J5l./?>-Nl L_j>Jl i>-ji JuJotJ iJjU-a OjjiJ . k-9-lgJl 
^yip ljala.,^1 jjJLil ojUJl ob ^Jj^ Jj-^_>JL cjLfr>Jl 

^LijS/l J J-^r ' >- j-*Jl i-~J y jUj . «ciL... < oi j-P 

t(_$JuJl (j-jwj jLf>- J*>U- (j-o jUy Jj? jJa.-j jl J-S 5-Jl j-1jJI 

. 4-JLc- JjLJI t—jjJl jj N o~-*j 

(j-« '/.20 jl i_wljjJl I j.* n .S> jjjJl j J-*' U-fro.ll jJLo j»J 

U ^.Jj .jUjSH *-i*>Ai ^dJjJ' >Jji «j^ <jj»>:,„, ^ (j^Uc-iSll 
j^o ĕS ji»LJl oL^LiJl ^—ojW oJLSo . 4J j^-SsJl j^jJL J^aj 
JaJii i-^ljjJl oLLj j j>- jjj . L0L0J 4jjUL>- (_^JuJl j.^.»-" jL^?- 
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L. 1 ./) ■*■ _jJl oLLJl ii jj_J iijji» _1L_» ^J cLjJuI ^ 
Li5Uj N cJJJJ c Jj-~5Jl ____Jl ^ji ^Li__l*_l __- L$J_c 
. JL*iLiJl ^jJjJI iOjiJl oL-LiJl -i jjta 

oL*jjjJl __- j--;-S - Jl— ' JJ Oj-t->M-'.-lj.J 4—Jj.J *»_,-»_? 

(2) 

__i <L^_>_-v-Jl j-JjLS' i_jJ j_- L-Jjj __i j__j_S' o-L_»LiJl 
^il^JNl jJLi- jA\ ^JL^I J\ jj J_-_> IjJLS" .jJj-~_iJl 

_Jj* jjl Jjb-cJl d)l JJ*J IJL»-lj I jj»l I jJlxj . ^jjJJ _Jj_^ jJl 
jL-j . SJL-Li CjLLJI j jisJ LjCj?- ' a-JwJl _r-L.-a.Jl jA <ui 
Jj_ -_-_._>- Lf aJ jL>_» oJLS JLJl «JL» JjlJ __SL__.;AS' 
j_j_p -L»_; ^_-_-L>Jl ^s^jjj- J-^-j jjJ-ld University of Yale 
j j_n_~- tJ_-jJl JisJ Jjl-JI J_>-L L«i ISI . ^jji_Jl _-« olj__< 
__- j^j» _w_>_jj_>Jl ^LJJ ta-Le- jl L_j Jj_>- L-.aJ y> JjJi 
__* 7.80 j_»_J J_*o jLi t( -JljJl ^J .L_>- *L_j_Sfl 

.Jjb*Jl Jil 



cĕJL-j jiL Jj-vJl jl aJLJJ J j.:....'.jjj 4_Jj_ c :5I 
cj-L>__ jLS L IJL* . Jl_-LJI ^jjjJl __- 5_ j-L-* L___ij __->- 
__>. ^jj <cJj.i j_iLJ_Jl _J^L-__>-1 _J L*j_A3-l _jJl oLLJJ 



^Lij^l I i -h : ...L; ijj jjJl oL.1 . i II o-»jJ . j-jL-" oJ j-« «—.Ijj _.» 
_JJj Jj- jl j& . -jJjkj Ji _£JJ"I _JiJ~-JI _J-bJl 5_"L»_J a-51 y_Jl 

_j"jLJu>_JI J}_- \ 'j „<i xjj j»_j J_~jLJl oL_-LiJl j tolj-Jl • 9*i/l 

; ^dl ilUJl Js- lJl^-y\ ^JL-^I ___-, jLI jl._j»_J i«JL__»-}ll 
. ^Ljyi j_j^J_J| jLiJI _,4L> ^ j»-.^! jLi-il j_i' . L^LJU^ 



(2) 



355 ^^bJI £> J-UJI 



L^Ijl>__J jJLu ^JI <_JU>-^I v-JL-Vl J5 JUi»u • oli ^JI 

_j_L>Jl J\ ^yr yJcJJ :_JjLaJl ^jJLjcj jJ . J_L*_Jl __Le- 

' «_>_;_>__«> l_JL5 tiJsL- LgJl j-JaJ _jJl oL~-L_Jlj (^j-aSJI 

. J_v«LiJl £JljjJl _w« __Jj t 9 j_X>eJ (_$Jl £J_ jjJl _w« C_Jl Ljjlj 
. oL_i> j_Jl aJL» _w_Jj>JL iJLJl £J-Jl __1| J_^J j_L_ 

JjuL jl «GLSLjL J_>- JJLiJJ jji~Jjjj a-_Ij_> cJu^ jJ 

. li j>- y> oJl5 lil oJL_UJl CjL^LaJI jJL __« JJliL . 1 
. aJL-li oL-LiJl ^jiC' J lil ^>w? oLU-1 ^Joju .2 

oJL* _w« 1j_>-I j ^jl>w__«1 j_SLo«J1 ^U->-l jl Ij5Lu o.:5 
t_jjL>_Jl o_<>Ji . oLLJl _w_ e\jl /j|l la: .«lj tJj_L>Jl 
^ljuJI o!>LJl>JI jl i>_-2> jji t<_>JL>__« ^jLJ ..-:...„ Jl 

■Ji>Jl 

\f- j_w>_jl ojLj __«5 jj --j j>- _LpI t ICI _yj j>-J ^Lol 

^JLiJ . j5 jJij- _L>li JLaj tAj_«L>Jl aJ_5 aJL-_>-NI 
_-i>-jJl ^ 015 

^w-ijj» j| JJLJL>-J tL-j-wwl _wwi dL>r o ll "LL_JL I jjL^o 

i_-L_5 jJ ^jJ^J^l! --j_-Jl ^ ^JJ__J L>-!>_2_w>1 jl5 t«_ r _Tj5' 
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(^^Jl^JNl jjJl _-- LjL-- j». *Jj-* 
__j^__Jl jL>_,. " . . « L ULi ^j~S j£j __-Sjj 

. Lj— » -_—>-j 5_iLlS\j ^j~S jS . L-a.oj ^j~S ^jjj>- <»Li 
'/--«-ij JU_Jl ^ _-SJ -J LjU__>-NI U_$J j-^o jl jj» __c- JLj 
_JI c-ij __- -i_>_Jl *L$Jl U-^JjU-j.j __- Jl jj^ -_-j 
__»-_> jj - .-. - j jl t___>-Jl (^yLp jlSj tL>L_j U^jUU__»I o-le-L 
i_Up-JI . LjL__>-^/I o">LL>_Jl i*-Js jjp j-j_L>_- j--jLJi 
U5 j . ^L-^I ^-jCLJI ^__»-Jl -JUcj» <■ 1964 L- \ jJ>-\ 
__j UL* \*'y>r ^-^\ l {{ ^j~S jSj ^SjJ> -L ti— >«_JI -J j-c- 
cjU-LlJI Jjj>-> LLS' ___>_Jl Lwsjl . L5L__>-^/l *_-JL-S/l 
ot>Uj>_j)) .LjU__>-^/I oljJ__>Jl p la - - -JU- j_- -LJj ii J-j 
^ fj_>___--j" c-_»--s-»! 'U>J-p J-LWI U_5 (.«^j^j (j-^j-j 
-_jU_~S\Jl _■! j-JJ 5 j-jcJl jIj^I j ^ jo-Jl -J-p oU<ljj o*>UL-j 
__->-j t-j.jUa-iNl o*>UUJl Ji JJiSj t L>Jl L*>UJI JU 
. j.t.i .T.j i_JLI U_- -jU _jl tLc-ljJI oUj^I _y 



^Lu^Jt jlcl l5Jl]I jJI 



LiiUj U^Lijj NBC Ojj>JjJ1 ^Ui 1980 ^ '■--^ ^ 
ojjjkl q\i-....'> M liLJi tjLUl o^Lkj-l lil» o' 

4-J> jj jj2j . oLLJl y> iULjl oL>Jb>*JL; "iSjy>^\ o!5_jJl 

^ i^.^»S/l oljl_~Jl JL* j^S Jj£_jLj i-J^M ^ljL^-Jl 



IJLa 



. L* }L*_w»I 



^Jl SMjjUI ^ t^jj-l LpL> o^L>« ^ Jj toljL__Jl 
ojL»«_Jl oU__-j_<Jl ^jJLp Oj-jLLJl (j j_aJ t oLJjj_iJxJ^II 
NBC ^ ^UJI jJUUl fLi .__UL<Jlj ^pyJl ^ ^.j^l 
j j-^>J la v?j U-_4jI oLS" . _1L)j OjJL?- ULS' Qj-^j 

lHJj oU .a_JLLJI LpLwJJ j_^Ij (j^-i 



^La^i ybj aj^-c ^j» ^ 1 ^ 1 J* J^ 



W. Edwards 



cr 



,_ Jjljjl .J tt __Jx_, 

. Deming 
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1993 _ 1900 ^ ijl ji| . j 

^pljjJl -.._iH _) j_ jl i> i^lwJl ^ ljLl_v_<. Jl*ju jLS" (_sJ-lj 
Jjj-kJl 4_u_p *U_1 .iJLij L !> Lk_ 1 1939 i__v (^S^y^l 
ijiCjj^Sll _^LSj__Jl sJ_c.____J cOl 



eJ_- <_=■ 



_JL*ill ,j___>_J i«L_ IjlSol . S_j_«Jl ~k3\jA _j4jL_JJ 

J ,_>L_JL oLS" j__Jl aJ_s ,_JjjJ_a jLS -i * _ _ j(J j-N-Sj i iLe.1: .^ll 

t 1947 iu- ■ --— 'LS" L____a ĕ_ j_>Jl iJI j__J Ki_-=r jJ j-J>_Jl»! 
__JipV| Jb'UJl Douglas MacArthur yj\ _JL= j_ Jl jJ_*Jl 

^.Lc- jLLJl j->-l . iajj-|_<Jl jLLJl ^JL- i__L>_uJl _jilj_UJ 
i_jjJ_J|it ^-Lp J^ljtyl 4j-_WJ*l S_LpL ^Uij i ^ljij__jjJl *L__Jl 
,>dj-JL-j "^jJ jjJL-LJl ^li . SJjjJl (v-JL_J «i-JLj-sSl! 



359 **L-Jl i*U» aUl j JJI J»- 



__!! ^«c-^-o • i_-L__>-Vl oU..»Jl __JLI J 

. «L&yJ J -_US Jju_ c_^» J-JLLJJ S j& (J-jU jLLJI 

tlchiro Ishikawa IjLSC-JlJ jjrrM '^-o- 0 J-*-* _r-*-' 
«Ojp- c_-»Jj tJUSE j-^jll$JIj *LJLJJ ^LiLjI -L>_7 , .l 

oULJl ^yi Sp j*^j» ^yS 4-jL-->-)/I k—JL^/l -.An.j ^ ^i»l e yi 

jLS" . i-jLLJl ^pUsaJI (JLkj Sjw jJ 1 . la •. " -J tLJjJl. 
oLS^j-i eJ_p ___* LJ-Jl Sjb^AJ ^j.«— _ Jl o j m3 ll I jLSJ-J_jl 
^.o-o ol^-^L^o ĕjb^/l jjUJ> jjas*±i L LJLp- jlSj . UiLL) 
JS" 4«jLLJl ^ SJLu>- iJlJjT ^--«J c-jLS" .ojj^-j JM>- 
J»-l . _s J>-\ Jjj oL.::.J JlJJjj U>.i Ue- jJ ^^aJ-j 
p_gJL- j . rr «J j j« J la . : .. - ; j^jJl -_* jr»-' Ljllp ^j-j-aLJl ^Uj: 
i__JLb- .J-Jl JLa.o-.Vt jl ^ . CjI j_— _-~«J>- J Jij 

<UP j-j oL>___- pj. 1 Sj (j^o « ^ ', $_<-■> t 0 jjJ>Jl -LiljJ 4-jLa>-VI 

-JLdl (jlj— Sll ,__L<- j \a _ .," J, a>_-^ jL-_-Jj tĕjL_w> 
_Jj ___>-. jl_" <ul i «J iip-N C-j-L-I ^j^j-j- _iLi»l . aL-SL 
j jJLiUl *»jj- JLdJ . CjI j~-v ,_--«->- <j J__-j Jj i_JJ_ jl AjUi jj 

. (j^Jw- J>*j ,_J) ~_Ui I jjtib-j AjUS jj 

^j-oj- ajjL-- JUSE >--•. ..c- A_>-jjJ ^•^«-iJj j j-JLLJl jJL 
Lil ^J SJLjJIj aJuJL>Jl JLS/I (__s jjJa_Jl ^y^Jisi *j_y. ...Jl 
A.o.-- ( j.< UiLiUl <L j5_>Jl c_-"_-n->I . aJLUI <_c-U-_Jl J ĕ_ j-Jl 
-__*_>- J jr-^-JJ U!U_>-VI l-JL.NI ^lJLiwL-l oLJLSL.Ij 
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^ JLpIj ^jyjl j^ljLSol cjjlj^Jl (__L LJJaJl <ui 

o*L- i<L^L jlUl iJLa^yi v JlJ_ , l — S" .*L-^I 

.LJJl ^■<u^ oLL j-« i _JLS/I oJa p Ylnja 

LLaJI SjIjJU ^I&jj cULuj 

^J-LJl JL»_; -_-SLjj>Vl 4-pL--dl ^-S ^Uj-L. jJl l-L 

oULJl y> -J-Ju- jlp! . NBC j* <J>-^ ^ 

* j_J c >__p jjj_J _J .<u5oj»*yi ĕjb^U ojLSCil j^jJiiJ L».j.Li».Jl 
-JLi L ^L&^I ol_LJJl LLJI oljb^l , h.. cJ_-Jl 
j»_^jjJ jLS" (jjJJl t (j-j^-jJ jiSCJl j^jlj-j- JL-jLj Ij^oLi (^tjj 
j-a>_j J j . LJJl aJLaL- I jj_^>_J c ib j-Jl Lil y> jp ĕ ji\j 
,__« ^u-p -JL*j oJLS" . jJJ L j-^jb^l ol jjjJl __1L 
^jl «L^Juj isj- iJL-j oJLS . ĕjb^/l (Jl -JL~jj JjS/l ^ULjl 
.Ljj^ *bl <__» o_LLi _yJl LLJl ĕjb^l _jl 4-^>L- j o jb)/l 

4j ^LdJJ 4-JjJI 4__ĕ_L- i— >*>_-» -JL-j jj ^iJ-o-O ^ 

. ĕ jSL>j 

(j-w-sl j_«j c -J. ./? < JL_P oLf j_»_>t_- (__3 4_JLUl £jj 
4jIjJ__-vI . giLLc-Lj t 4 la ...-j oljJaj- ,__L JL_-Jl ~->jj . e-lj-Loj 
(1) j_T j>__9 (. j^js-^I jjj-Jl (j,^> » ■ ' oJaJj»- l ( _-___' > _'l jj-JL 4_L_L 

. JaLJl * JL <L_»j*I ,_-L ^jj jS" j» c ĕj-i_» ol j» ĕ jJL 

«Us-J ĕ jJ->- J_> ^-«Ij 0-_>cj C ĕ jJ->- j-_--«_>_j lil -L>_~ - fj .la»^ j»-j 
<jl ^j-LLJl j^» i_JJaj c«UIj__l-v^I _JI-L>_jl jJj^Sjj ■ j J>- 



361 4*L-p -1*1 ^JJl J>- jJI 



(1)1 .>J_>- (_J j_Jl (1)1 -_* j-i»-l . 4JL>l_T j j}>- 4->- ^j. o.>Jl 1jj_j4_>_j 

^ *l j*-?- j jJ>~ oL_>- iwJtAj <jj> jiSl _• j>- jj I jw»jj jJ *-*>w»_Jl 

. l_jj_gjl l_L* ,j_wS_>l_J ^.«-.Jl -_^_jLp w-w>wjj t ^j-w. .. <>.>Jl j_w> 

Jju I w*lj_Jl ^jJL tjjjJL ^^jLJI t_3lJ_>-jL jJLoLJl (J ji»-Jbj 

o*>L>wwJl jj J_Jl ^wa_>«jtjj . wiLli JjJ-dJ j_»-*Jl j j_>Jl oL_>- 
^-aJwwC- «•! j_»_>Jl j j_>xJl oL> _-J-c jLS" ^jJl /_wUI_-Jl ^JUjj 
jJLLwjj 1 4j^\J j^ijJl j-a j ^j-s-iiSll J_>wJl j_a i-jji jl 4_LJJ 
^jj-aJl ^jJL Lo ULp j . Oj-w-) *l j-«-= > - j jJ*- oL>- jIjlc-L jJULJl 
JL»_JI 4_ilj_»_>j tJ_»_Jl ^js- t-jjij-JL jwjjj^Jl jLow-Jl jL_>-L 

4 o g f> ll «-IjI lj-(Jlj»_j ^-S* t j-o-ojl ^j p g.T 5_i jjg 1j_vjLJ ^J-jjJl 

. ^_*ww_> J— >wO 

wLUJJ . *1j_»_>- 4jljJs_-Nl ,_J jjJ» oL> (J ~*-i- c-JLS" 
Lr* Ji' l$J^-~-' Ji' j' cjL_>- Cj*>\j ^JLc Jj ./3>Jl 4__vJ oJLS' 
4___J J->L_J Jil jl oL>- c~wj ^s- J j_a>JI <w? ji ^j-sJ j . /.1 
,jl p-jjJLa (Jr*^ crH jjJ-"L*J! J../T; jJ dJJjJ tLjjJLT '/.10 

(j_-w> Nl *1 j-*-=*- j jJ»- oL> w-j^Aj jjji j&\ (_yL?- J j ./?>J1 j»J_»wi 
iJLaj tfrlj_»_>- CjL_>- j-JLp ^J-c jj-Lv-_>wj c_-Lc IjJLS' . ^j-wij^/l 
13 (__Lp jJLoLJl ^Jjju Jl-s-^cj ^(jjbNl J-»-JJ v_JL jiy 
^JwC- £-J>\j J_J_- I Jl» j t 43, >..✓? II ^^yai»-^-) «•!__«_>- 4__>- 15 ^Jl 

. (jLo-Jl ofrl_-J 

t_JUJl ^J iJjbNl 4-w-jjJl jl t^Jwo-o jjaJ 4_j_>- j iw-JLS' 

iJjLSLsl JjJw>c-J 4jjL>c_o (_jl JJuJ N j lj_>- 4 ..-.,,^> ^j-wjLLo 
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(JjUa__J olJ_«_«Jl j-yM i-JLSCol jl i j_^LL»Jl oJl» (J-JaJ 

j~>Jl ,_J-c- JlwJ LLJl -_5L^ r - , J 'l ojbNl jL --j--» . ^j.-oLLJI 
oLL«_<Jl iL%L>i» tj-^-jLLjl __Lp JiLL>Jlj o.ij_>Jl <LSIj-o 
ijjbNl ^jJI ojIj^j jJL-j jLS" . jjJL-LJl Lf_- (^Lhj jJ ^yJl 
£jJ-Jl _-Le- (jJJsl . -__Ss_ij_-S/l i_c-l ; ./? II £_-_i\J JJ ^^jjl 
__i _-» j-_P j»-*>j-J Jj-^-i jJ . (( *. -«Jl ^I-L-Jl» ioLju^JI 



(^ij . jiwj jJaJ 4_j_>-j jj> 4J-w> r - : .. aJL- o j_»j t p_^L>c__-- 
(_J-p 4ju sAj £~*j-- 4-i j«-~_j jLS" JJl c-i jJl _yi) oLlJL>jJI 
«LpjJI ojIjU L^~>-- ol-U>-:.>.. Jl ^J-c. (jJJal t (--£Cijj>S[l "-C.L--JI 
oJLa c~JLS\TQM j\ total quality management «i-L-LJ-Jl 

^ja Jipljjjj ipjli oLJ5 jiS"l c J ^J-»jjJ <L- JL jj-«^l 

JjJL-S" __LJ_>Jl ojjj (Jjjj jl aJ-c- jLS" _$JJl i<_$jb)ll ^LL-Jl 

.dJJJJ 

Out of the oL>jS/l 0 L >_J oL_5 ,__i ^ - .-^ o >— : Cj 

:o15jJJI _$J->-l ojbN A-iS" jjjL; jf. *>_iL tCrises 

_y?« .1 L-ljj Jl«j i-_X_LU (_-JLc- t-L; jij-aJl IJj» v— __> 

t-i-JLSjj i~-LJI LLi jj jjJL-J ^yJl J_>LJL.<Jl 
L-SL-j N Lil !>LsLi ^t-uil . . . 5j-Jl_- oLc- jJj <___-Lj 
J_«_>_j _J L ^-.-c-jJl __w-_>J -Jta __jl- J-_->J 
j__5L . . . J-wJl LJjj--wo LjJL"U __Lc LLJl SjtaNl 
«■l-lj LJj j_~JJ __f! jJ ^ _5__--_ j^o _jj 3jb)/l J-ii 
j-* c£ Lr* '-L* ii~cjJl or^" 0 bJ _^-_»-lj 



363 JpUoJI SpU> a l«4 ^JJI Jp. J\ 



L.j . . . -.SLLSL 



J.JI 



J_> »j j-^r«-L-l 



JaJj jL$->- -J-^-jJ *jJ 



^L-Jl 



^ S j^-SL-l j-^-i • ^LJaJ-S Sj j-*Jl LJ| j-J j-j-L_> M j 
C— » jJl J j-^> jJl 4—o LjJLL_o _|jl j-»JJ !»>■■■*■ j j jJ J-j 
. . .jU-J^I __* J,j>Jl ^jLi-N ^LJl 
__Jle- • ( «-»t_JLj i jLSLo JS' <LLL»_o ioljL»_i j*-Ssj-lI 
jt V ij-*Sfl J> L. J-S IJl* iJ__jJI jLi_l 

j y JS" _,_->-> jL . _JLb JjUo jl j_-S/ _jLS J-^-l 
M LoJLLp tv_JL)j Jj»i 4_jjL»j -jLS ?J__p ,_; j___o jj» 
?oj_w>*j t-jLS" jl t aLojs- 4« ; .k is ^jvJ aJL— j <ijJl) jjSL 

J j^Jvj jl 1 4JL0LS' jJe- jIj-o-j ;>LSLo jjisj LoJLUe- jl 

L^j . . .?J___JI __* LL_>Lp o^Tj iobUL.>l 
_Jj3__o ^LJ)/! ^J-oLc- jl <Ljb>/l w- jh\ i£ ji-l 
^ J_SL-_o _!L_» jjSL _J oL : J-SL__Jl J_S ^ 
j>_Jl JLp ^JL-p pbl ^LJ>fl jLoLc .li lil ^LJ)/1 

. — ^_>_*<? oJl jjjj<j JJl 

__o tjjy^: i_ — >- '^lj)/i JSLLo jjijo. . . . 

t_jLi>tJl J_J_> ĕjb^/l ^la,;..,^ ^jJlj iAjjLJI ot ■> II 

• L(p> __aUJl jl 

S.J j^Jl «-Jl j-J iJ_jL JCP oJ^L-^l JaJsJl __*JxJ 

Jj-jJ-J* jjisj jl .«__>o -j^jLLo (__>-lj_^l JajiJl Jjjy jl _j 

□wbjj L jl i£--0 j^aj . ojJLJS/I iJaJLj^l a.« v JW ^y» oJLa jS/ 

J_>jJ . 4_> _}jJJ_Jl ^J__J1 J_> J_oLSjl £___JL (J-J lJ~-«_Jl 
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L^-Ip jl 4JL» J-4~q <_<r^" ^-Jl-JLaJl olj-JcuJl li ^V-Jl J_-*_Jl 
Jl JJi>wJJ ol jJcJJ jJLj J • j o^VwJ_><J ^ .->...J . Jj>UJI 

o .J JjNl j 1 - II . ^jj j J ./? o i ^.V-oJl j— * :.»o ^j— j J .,<? 

jl 4j._UJI» oL_~Jl eLwl J>-Nlj . «aJ>UJI oL — Jl» 
i^LwsJl ^ 4_--LJJl ol jJaUJl jL L_pb . «4^Jl 

a_J-SJI olj_J«_~Jl ^J-p jjJw>- »-J> j-i ^j-^-N-j o-iLS" ^--SCj^Nl 

j»_Xj t jjJ_>J| Ol j_w«.:. Jl eJ_A OjjUsJ bjj . I <g 1 ^j o ,..-oJl 

. iJJJj i»w iJ_->cJl j^j j«j t^LoNl Jai» ti^i 

Ll j . L$JU <_i jjcJl J<$- Jl j iLU <w?UJl oI :; ..kJI jl ^Jj^ 

t 4.1— Jl ĕjljt>U 4_>t— 1) ^jAj LojIj Sjj_*-jj) ^yjp 4_wL-Jl Ol... Jl 

^ jJci\ j_Ji jl Lu>- oMS/I aJIw? * j— ^ UjIj J5J1J LgjSl 

J_«_Jl oNU jl t ^-J-s-i-Jl ^g» 4_oJj>t:..,.-oJ| jlj_Jl 4_-P jJ 

|JJ toLJUJl J...,..iT t^LNl Ja>- jUjc-I C-^' 

J_5 (jj-Ui LJLSLoL . <L» ; .,<? <v ll j| j_JL ^ g : : " j <»L>Jl jI j_JL 

^.y-Jl jjUj jLk-l ^Jb ijjbNl ^JuJl ^Jj? iw-^j. • i-LJl 

J5 oIjJllo ^jp oj>JI toljJwJJ iJ^L-^Nl -jJw>Jl 

(jJJl j_* oLJUJJl ^ twJwp^l j^JwwJlj . SJ_>- ^J-p iJUj 

t jjUjl <-_(w-jw>wj j j_>c_<i_i (_£ j-J 4JL0 jj-J . 4__g_>-l j_o p_^>t_o 

. 4i^_>-ljji Lj.v.->- L....U w_w>wjj t«< Lc-S/I j.,.».'-oJl» UjjJj .,<g.i 

4^>- JjJ tj^>_J_-JI JjwJI ^j-o ^-LJ-w- SjjwJl iJljjJ ^mSJ wiiJJ 



365 **U>JI i*U» jUi ^JUl J*- JA 



.aJ J^JI ^IjJI ^LiNl Ja^J v_Jp^I ^JcJl 

t «LiLLJl oljL~Jl £~»jj i— 1 jLvV «JL^JI «^«wJl o 
. jJlsI jl J~- 100 i 000 JO<j cij-*^ ^JwaJ cjV ^L^" N ^l 
jJl ^Lil ^j t -JUJl JJi Jl ^l^J ^jJl >IjJI j>j 

. «Lil ^Jl 0*?J a-p jJl ol jJcu Ljj J jSsJ apIwJI 

3j ^aJI <L3i j4 "t« 

-i" ^-i ol j^>^> Walter Shewhart OjU j-i _jJlj ^li 

^ jiJl iw^iLJl ^ Frank Youden jjjj oLI >j Jj * iJL^Jl 

H Jj'.:.; tiplwaJl jJLp Jl aJLa?-NI bjjJI ^JuLj t^j-^LLjJ 
oLNjJl LJU^Nl S^j^Jl i-JL^ ^Jj^l ^lj-Jl 
sjjJl (jLijj ^-">.«>-o s-Lj- . oL-j">LJlj oLjj_^jJl ^^i oJL>sJl<JI 
oLjNl Ja^: -uL5 J .LLJI SjbNl ^JlsC Jl aJU^NI 
jLil toLw^LjJL aJlJJ ii yu> (_$ji s-ljJuJl -.J ^_J»L>*j (_jJJl 
. ^•../?:ll ^ LJLjw.1 ^jSs^jN 4-^oLp ĕ j-iS" IjLSol JL* jl Jl 
N «JUj>JI sJla ^jiJj i\ jj J. : ....».s 5j L ..»m J | ^ ....JSsja jj5\j jl ■ *>gj 
. ^jta ,j--J>v- SjlJu-J ^LJJ iijjJ» iJL* jLS ISI Nl Ll...i ^^-J 

j-iLjjJj . ^"JuJl «-jPjj jj-^Li 1— >xj t L> ^JJw" «-JP jj t j.w....^>cJj 
ojjb J sjIJJLw iNO 4— j?L>J| sJl* <-&jj*u k_ .J>tj ^.*J> Jl ^jjjjl ■/?>- 

J-"~ljj> £-L>J t5j-jO> tL$JJ»-Jaj oL-Li!l jJsjvo j\lj («JL>JI 
JjL- LJju . oL-LLjl oJjJ *jj ^Jl ol j_>Cj> ^j-aj jl .«...'. ■/?:)! 
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_J-c- I Jal <jl\ oliM-i-Nl _Ji J y>ci\ JJ_ _b>_>l j jwj?j Jj-T 

Ol^- ; -«-T.« <L«_j__<i 4-JjJ a jl ^^J-P ^'-->-p j-s^l (. Ol^— »-T, o.ll 

^■' /»tII J^-Ij^J <_*-L_'_'l _-JljJ»Jl j_J\jj l«__-Li_l objjjJl 

. ĕjljNl JhLp i_r~"' (_f^ j— >■— Jl eJL* (jL-l y 

«LjLap-NI Ol j^jjjjl JU-I _Ji ^w; Jjl ĕy> Jj^ cJjLi 

LoJlip <>_»_<>*>L> <»jL_»j <L«L_Jl JjjJ* J-^j • ~-L-'--»--,_Jl 

^jA 0 J-J— AjjLL< ĕjj 4 ^ *— ■ ■■ I- ^-'-O-O jLS" . <»_* ^L jJlSLlj 

j___-J L> ._-->-)_*- -by _-_ «> - j jl jjLJI jL5 . ^^L--»-^! 

j»JL-J oJLiuJ <LjL>Jl JL*j UL- _,^»__Jl JJ-L jLS" «cSjj djL-*-l 

_J_>_o <U_\J . jj 4—.. JL ~t_jilj jj» L t p— (_yLs- Ajj-LLo 

. ^jLSJwjI ^j-j jjSL Ljup ojJLJlj <L>jL_JI ^-<>*>LJl _iLL" __& 

_wJw-LJJ OjjJ__j <U__L lij j>u> jLS . «LLJl <U^_w-j__< CjIj JL-J 

4_jLi>-,T_ftLjj t<L*LSs_aJl _«__>- j t <_<_j j_j_7j .«JsLJ-J-jj t <*_K_o 
^jLp _ijj^j c _^_ L-J-J l ^ja apj^j>_« c>_jJL *»li . _ _ -.■ _ - jJL 

. <U_jjJl _J___JJ-Jl ^j-a «uL-»! (J- 3 *-— 5 ' J~~J t OjJjJlj (jLUl 

<LIj» Lp jJaJLj SJ__JL-»Jl -_-i_-__Jl oljj-JLw» _;J_*-I cjJLS 
LajL_JI -J <ul L^J JjJL jLS" __Jl Li_-»Jl ((Sisj-i^lj ««j^-Jl 

. ĕjll>_Jl <— T.....JI _,» _J_S"I 

«u_j tljjl -LNj ,_-i »Sioux ___S j__- oJui ^ ^--j- ~Jj 
tUniversity of Wyoming ^ij-aj-jlj -_*_-L-»_j j_>_JIj .1900 

_<J— L . L_pJ_-J| __9 0-b-LjJl <_-_-■ J _-jL_^LjJI jj^JJ — ■ .. _ ■ ■> - 

jjIjjJj-" -_»_-_>- __- pLj_JJlj oL_J>LjJl ^yi j ■.:..,■■>- LJl v-j- 
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Agnes J_> _,—.-•• pl 4___>- j j J->Li . University of Colorado 
d927 4J~- cu£-i£Jj5 ajNj Jl }U-I S^UJI cBelle 
Yale Jj 4j_*1~- ^ ^j^l <y «I jj_---LI _,.„a>.-JL; I-b _U~->- 

. University 

4___>x_<> __S 4-C-l ■/» 11 JL~_j> __S ^_«_jjj _)-*-=■ J jl 01-? 

j^.. __« i-jj-vJl « ii k «Jl *-L !j 4_nJ (1) Hawthorne jjj_j_- 
o j_ii J^O- J-»-* : ■>■ tlllinois <_;j__Jl <_j*_ j __i Cicero 
_>--_'l ^_u OjLa j_1 j-Jlj d)— ? . Jj __» ojj_>-j *L_>I > a../?ll 

__9 J-j Ol^..~->->> __9 "jj_*«JI 4_JI j__J 4_Jl ,/t >-^M _^_JL_/j/l 

5_> j_i ^jj> ^ f "j J ? *— — ' j-*— *~ ' j-$— * — *-— - ___jL_j . ___«j__>- j__i 

jfc_v-J> _jS _-> jL* j_i 

OjL-j_i 5JL_.j lj_»_^_tj pJ p-$-l ^-u ^ __»-*j! _j_nJj tjjjjj-* 

j-jji- oL-P^-Jl _-< 4-P j___>~-~ a_j_>Jl i-il^ ___•_-__»! . I JL-_>- 



• "lSjJ' JJ j-*" - ./^ _/'"-! — -* j-*" - * y ^-J -v (•— "Ml IJ-fr; j j yj* __— « _r-— 
_jj oL\J">_Jl _j) 5jb\l _i __jjl_.l __j j _j_— " <->-•_• ^-i>>r' 

^J» j-A-jj}j>- _^ I y. >- JU-Jl jSl «JjLuJl _J__s . jjjJjJ» _-__> 

i_o . i* JL> jj~»l jJ> |_<JI jjJuo I j«-fr>^' -JJi 'J 5 ^* J^-J OrijJ- - ^" 
«JL>- ^ji ___j__I <___» jJ jjjjjjk y\ -Jl_l__« »J_>___j i__ijJl _JJj 

«— — Jl oMjbuJI jl _Jk i~"-J j__II i_ r _Jlj . «j^>_ J' _~; : J* ~> — — 

«_i ._; jj L> 5-U (^JJlj ^Jl_U_JI £_» Jj-uJI _}UJl «JjUuJ t«__i__Jl 

^jJLidl _}UJl _,« «jo j_i US (^JJI jj> J 1S'I t^^jjjl «j>__>_ L >J 

^Ji i j-Jl _i___>l «->jj__> ^jj» -Ujj IJukj . iijUJl _jjL>_JI _j_s- 1 _ g '... » II 
.JjJjJI _->UJI __,j ^aJLaJl _jUJI _w ySll 



(1) 
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o-LpI . L^j <> - olj-Jt-L- ^^J-p "^--yj 4 - 4 J & ^ " ^ 
^r..Jl o^aIwj (_^JJl cJSjJl a-—J j j-Ci c~>j tUlp oIjJcjJI 
^li . JJI jl '/.5 (^jL-J o^j^Jl 4_JI j_« (Jjjis js- J_-LS\Jl j__p 

A-—j jLi «■ ]\ i Ji I l o_ij_>Jl <S\jA jj> A_>c-w»Jl oJL* *L>JLj ^ n JLo-iJ 

. ^j-msIj Ijjj^j jjJ *^L->JI ^jj» '/.5 

^jj» LgJiP J ./?■>■ ^jJl o-jjJl 4j«j>j 1 1927 ^-^•s 

J> JL_» J_^j c^ljjJJ ^.j-.Sll ^ — 5J» Jl J, *_-_-_>- 

. <c—j ĕj-^jp ^^y^-jl <sJ_J iwjjL>tJl ■ *> •/} " j oLw-Jl L>- jJ jiSCj 

e-l j>-Li IwLij t AjjLwiwww-N I «U-Tj-Ji _-jJ A~o jSoJl AjjJs jJl J jj 

. apLw-JI JL>- ^J li j>Jl aJI j» |>IJl>wZ-mI ^js- i-JUl oLiUJl 
I_-JLLp ia_JL-JI 4.„aJLjJl i— jj_>Jl j!>\->- oLaJL>JI oJLl-Ij 

wU-lpL aJU-JI t-N j_* IJLjj . ^wLL$_- j -_-_2_-_2_- 2000 (_jjJlw 

i-__ijJw) ^Lj ^^Jj jl ^l • 5_-i>L>Jl jt-jjl-jj-i ^ L-Jlp oU-L- 
. w_j j>Jl ajI_$J ^J w_jjJw> 30000 4jI y 5_ j>J| aJI y> ^L___>-i 

jjjLS"/j^-j_ jj> j-iLJl ^iojjJ iwJwC- aJLL- j>-T o-aJI 
jj^wjJl ^u-o jjLol .j JjL-t .Ujj-ULi J 1 1993 ilw- JjVl 

f. * n 

aJLaL- -Ja_-_« jl -_p jJL tL-Lp ^j-jwJj Lj^Li j^_Jl ^jj» ^JLJI 
j^ .. jj> ^jj j .» " .w J l ^Jj . i jLw-JI jj> ojwLc-L—o Lgjj>wj jLS a.wqJ.JI 

o^^J ^ ^jr-* ls* C^i* cs i J J '^J^ 1 Jjh^/ sr^—t* 

j^_wt ^_J ^.o-p •5jlj' i | -j -L$-»-» aJjLpj 0jLiJU-'l L-Jl . 4n ...oLJI 
ii jj>-JJ ^-»J-> jr-jJJ ^-->__iJ t 1993 A-—v ,__iDl ^jj jZZ I j~*3jj 

ilj ^pL-oJ^I «-L-jJlj ^jSsJl JjLJI ĕjLj ^_J a-Iw<>jJI 
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4 nr>jiJI jl u-^lj j-~->J 

jLj-s-l oljjJaJ tj-lp ^pl^Jl J-aJI L\JL>tj 
o*>LJL>*Jl «, 1? » « j^i'" ^h^J ' L) j— < j_j 

i)\S . <W>yjJl jLu-N \j~£ IJiL £~»-0 jLS" . O-bJl ioLas-^l 

t Qj-^f LS tjLt^-Nl jV 5^-— 5Jl «gNLjc-^I jLLJI ^ j>«— j 
J1>J1 jl» :Lb-V jUI U5j .^tUJl Jju-SH JLc _>_>. 
. (u) j (I) iMa ^ 3y>]\ J ^ g\ jJI J JuJl 

jl W.T., ,. i . . . (L $ ■■;) Ij-Jw? jL5 L-g-o ... (3 jJl 43 jJ«-»-> jl 
1 , lg « 7 Jj) ^yjl . . . "^y^Hl Oljl ^JkJI IjJ-C- . . . J_>tJ 

^_jJ L.-JL JJI J j-Jl jL*h1 oli JLJLj . «( JN Jl 
jA*i\ jj>> J^Lj-Nl <L>-j.j ^L>jI jl J_> tlJJa-o N SJL» 
J^Lj-Nl 5->-jJ jl iHJi Jlc- ojtAj^ jLil . <o J <»LJ1 

N . jJ>-l JL- ajL„:,.-J N jJ <L__> ^>tj JL- oj jj>- j_jl 

l> j^_ijj > >— -> - <. &L_?_>-*>\J «u^LJLll ^wJL-^l <»1j_>____vI ^j-^-*-; 

^_JL-bVJ J-^JlJlj ju_j_>J1 I jjk . JjL>JI J_J U 

Ij-^^-Lajj Ij-^-L«jjj t JjL_--_^JL J^S\ LaL^jLjbl IjJ—i jl ^Ls-a_?-Nl 
L*_ji abjl LJ5 .dJJ i*jLJl ^j-JJlj ^SLw)! JN-L-J^l 

t^LJl jj» <l^j^_>_J . . . JJJ^tJj LjLaj>-Nl _jJ_>JJ 

. «J^/jj-Jj 1 ! L«jki c-objl LJ5 

_ jJ_>- ^Jl ^LiCJl IjL* j-3-^I J-^J' Ji ^ljj.-.-j 

. £~*_o Ijp» j_U- oW\I oNNj-j-NI 



e 




25 



jjiaj ^yJlP JL>- Jl CjL^JaJl *LJlc- e ^W....- ^J- JL 

^jJl cJjJl j i^jJLjJI j Jill AjlJb aJLs^j>-NI t^-JL-^l 
4_p j^-^j JLl* cJLf tl960 ii— 1L <ui c-a.>*Jl 

j A_g-1 : ll Jl_>i_« ^J Aw?L>- t5_JLc- >-_-_s_>L-j> oIjl^JI 
Judith Goldberg £j-_->jJ j-^ oj j_>- cJlS' . j5L>Jl y\ jjJl 

^jjjy NjL c^l _JJ L o- L- i t o^yjj^o^l Jw»L Il iS j*Z> (_)-*-*-' 

oLJjLw? SJL>Ul Paula Norwood 
Mavis Carroll J jjLS j^-iL-» c-JLS j . ^JL-w-Jl oLSj_Ji ^J 

kJA ./t^-NIj s^LjJl oLoJL>Jl ^ijjj (j-* <Jj 

oLu^Jl cJlSj . iL>UJl J^jJs^I iS^__J 
oNjj_-_« ^L^JI ^J^ilj 
oUU>l l,;Cj i^Li: II *L^NI 

(^yjjsjjl J-^J-Ojl __i J ljl_«_*jl 

. Lk^-jij t<L>___Jl oLjLa>-N 
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^Ul J../?.Jl ^ \!>jy> . «LjjjIj SJ_>tlJl iSsJU-Jl ^ dJJJLS' 
jjjlaJ ol, ■■ _ ■■. ., l l jJuy Lgj C-ali ^^Jl jlj^Vl jA*~> jLs- 

.fU->l ,0p 

^J o j-6-** 1 (j i ' "'^ ^yl jJJl Cj~I, L- .Jl i 'jUij C~ jLS 

oLS" .^JUpL jLkT_l ^J5 /yiJ .L_U ,U>)I (JLp 

ojLi)ll t^-Jl ^Jal^j ^ -LjPjj ĕJj ji jj^ljL>jlj ,jj»jjJaj' 

i^Uaj-Nl JL>*» L^J^jLla ^ Uj-^J oLJL jj>\x>-\ ^jl 

/jp Oj~«J (jLuJL e-Ua>-| J->-J Jl j~ -J Ol J->-l ^.la"..j N U_T 
oIj II (_JJL>-I J-o-P ^ >- fl " ' 01 j-JL<Jl /j-» OjJ>J Ji . Oj— C- 

C-jLS" . o jSsjJIj <IpU__JI JU^o 5 jg.~ll ^jl OJjwj ^Jl 
51 y>\ J jl ^^JajJl LJLkj_jj jj> Stella Cunliffe -_iJJLS' *>L__-- 
Ula (, 1?» a J-»_>_ . ^jSJiJl ^yUa^-Nl ^*_»_j>_JI <u-_jj >_..a.l Jj-Li 
^J (J--LJJ <Uj>jJ ^^yJlj t(_$jj— Jl <L~JjJl ^_jLkj- ^J-e- J .,na\\ 

. 1975 <L-- j-jj jj jJLp _JLJl 

<LL-j ^s- s-iJuLS' *>Lju- ^*-» I jJU-e- jl Iji jS /jjJJl J-g-JL; 
t ol ./? ■>«-) tL_JiNl ,__JLp I g <> S\ >- j tLj-jLc-j ^j-w-s-j L*jJL-s> 
_JI L^LjJl C jL^_JI ijj^ ^ J_J_I_Jl LjjjjJj 
o j g 1» . p ^ « a ojL*_j ojLS jjJJl «•LJLJJ <L> j oL>JJa^ 

*Uapi I_^LLl>- ^J o-jU C~jLS tLijjLki»- Uj-Jl °J-* jJaj»-* 

l^jijj^_>- J-JJij <»J-"_i ^ <; . IUaJ j t _JL__>-)/l ^ySoLJl ^ o - " _ > _Jl 

^ji c-LjjJl -_o j»_gJjL-J o^Ljj '^jJ-Jj-?— Jl «UjJaJl jjjiaJ oL>_J 

OjS" j^» eJJli N» : JLuJI J-~- ___U tc-i .c^L>_Jl (^r- 
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*LJ-c- ^j» j-iSJ ĕjjfr>»,ll i^-JL-Ml ,_J-c- l_»_«U__« *L/_?-Nl jJIp 
__JLp j_SLi ^JI ^A^LijN ^lc-u. L^ lil Nl t^L-j-^l 
. «__i jJJl JpUJ JLj» 0j5J ul <-±JL5S Jj«jJj . J 
j-_c- jjw^l _->j_u- Jllp JL_»bU jjJ__Jl ^lJLi___,NL c-_»li 

jL>_~ _j_l |« lax^J Ji" . 4jjj>Jl A y>A J_>-l y> ^J) 4j_i jJuJl 
(jVo^l 4J_>-Li (_JjLv (_.■■_.- t 4 r, la '. ^ 1 1 1_-J>_J| Ja_>_- j—«_>_Jl 

^LjL i^jL-Jl pL-j^-N Le-j— o Jj-» ^JI Jjw9jJl -Ujj 

. « J ji>Jl j-P (3 JaJl 

_L____<}_ OjJ a-jj-Lo ^L-j-)/! ^_aJL15 C...^jj 
-JJS _SL_* *LSJl ^ju_JI ^ JLS" .oLJSL-Jl oLgJ ,__i 

^JlsJJ LlisJl *L~_-pl ».; j iJJJl __a jJLp £jJ-J ■ C-i jJl 
t _L_-_T_l _ljj ^l .(j^iLJl XJ> iJUSll V j>Jl 

ijUS/l ^j^jbJl y __j»-LSl *LJUl ^jw» ^stjJ^j oL*i>LjJlj 

CJjjLc- LJlLP ^Ly; -JUl OLS" . 4j«_-L>Jl ^ LSjJl ____oL- 
(_$jL__JNI ->j5jJ1 (j» t«L*j»L>JI L£_>-j_ i__jjjj L Ju«j i4jv-L»J1 

cJL___>- (^JJl jl_>- jJl (jU-Jl OLS" . Great Depression ^.JaJll 
^|Ju>___,l 015 (^Jlj» tA-5j^JlJl _JL_JI -__»JUl i5j-i ^ <l_U 
^ jJc-L Jl J__J OLS-j tSUL» Lj-i ^LjJl J____>-Nl 
i___JjL5 c-L»-.tJl i«olj_-l __i jiCJ l s_»j j- t *L___>- 1 4__>L__j>-l 
^LJJl i_r ^^-> - ^ijjJ J 5 '—*-; LJUl «-Jj-Jl (*jJ-aj 

.«u^sLjJl L^JljLg» oJJli Ojjij 

JJLe-Nl JL-C-I _J) oJLpL_JJ (j.jlU.o __Jj_Jl J_-j C_-P jJaJ 
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jLS (_$JUl oJjJl ^yi t Netherlands oJlJjj» tRotterdam 
. £j^*Jl j-« jjjL-j ^Ul jLSj t^J—j— j ^JLJS/I ,jl~>Jl V 
ji> j^j JUipNI LL>_-_> j£L~jv> i^j— j SJLc-L-jJJ c-LarJl 
^ji (JLJJl L$J o.» >_ . g "il j . j j_>_Jl J_*_. Bergen Belsen j— J-> 
o:U .^LkjjJl J^NI «-SJaJ-* j-* (jJ-»" j-«Jl oL-_>_^> 
. jL-aJjj L$J_e- C-.^» jPj <LJ_<Lo (__p jJaJl LfL>-P j-« i_a.JjLS 
. « j jajJI j OjjjJI» ^-_i (_J> t ajJJJI ĕjljj (_J> cJLS LjklJw»-! 

(__Jlj t j^J^li ^j-^-S- ISjJ, ^ CJLS (ij-i-SM iiJijJlj 

-_»l o_»«J j-~j-> jLS ^JJl tc-^-jp ^J^ ^LJj jS-LJi . L^JlJ 

. (J ,.>..'..-P (__j *L___>-Nl J L_JI (^jJl j-*j t«*_JUaJ|)) c-ijj-o 
Ol j--->» jJ—t- JL_-_; JL-a __JI *>L--— . C-L) j 
ĕ ji j_o at - o ...j c Lji jLS _____-_e- (__s «jJL j-SJ j t o_— * j-p 
J-wJl ^J-p jW.,.,7 LjjLli5l ^-Jl c_jjL>_J1 j_pI ji cJl jU j 

.^1 

k_jjL>_JLj c - g ■>_-'- o.i jjj_«jj ^j— J— p __s j jJLoLJl jLS 

. .c_~_>_J ^ cJLS _Jl <uJl jJI 

j.0."— „-o ^_V... ^LjJ <JjL_>c_<J <L j_>«jjl j_P I jjjj-j ~J 



^lj_<Jl olj_J«__* _• j_>- j-> (_5-^- tjLSJ>)/l jji (^p L/? i il j 
j-jt-Jl -J!>L_>-lj t AJjLa.-«-ll <jjJlj (j.. Slall -Jj jJsj i<LJj , -l 
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I»l \ijyu> jLS" ISI L> t+4>c^*j 0jJ>-\jcjj jjJL_j Ijjl5 . -JU j_" 
~<S j^>\ ^ j*>U}_ I jUL ^ jl ^LiJl I Ju* ^aLo j t ^ 
^..^..p jl - OjjU- L>j_p b jj^ y> _^L_s-^l jLS" - 1929 <l__ 

^ __J ^% jj^JJl aj!j .L^Ij J J& oV 

I J jA— (j-;^- _;» (_^J^I L>»LI >-ft.,liLS~ >-A./>" 

Dublin Brewery _J_<:> oj_-_-_>> __!l _J j__> j j__p- 
ij_>Jl sL_>Jl __Lp _jJ_-p1 jJ ■_-•■ S" j t « ( v r j J .<_.-JJ» 
^Lol j»Lj *j/ 1 Jj-I qL-* _i ^lJ&j tLJLJl J iJcuJlj 
JiiLl . _J-o S jj_>_> _i «_ jIJl_JI y __Js>jJl>> <ii j__» 

^ .i j_jl oL_j_> __i_r i Lp j~ _» LfJ| J— Ji o- r 

_-—f jJ . . . O j_Jl ^Jaj— iL jjjj> t i_ Jl J j_- Jajlj_i 
i^P-UP _j J-iwJJ cJjL-^-^ jL~°^^! LUaJl _,__- _jj 
li^j 1 4j«_i]lj — jjI j=Jl *\ JjjI Sjjj-A" _> j~i J~i — ~ «15 j 
_^L-_JV.I _r» j__Jl _J LbJ _Jj_ j __Jl _5~JL- 

-ijjJl J J^J "^-9 l«4j_jl ^jjjjj» __« ^jjjy-jl 

•_r*i _r^ t5j-*i lT--^" J/- 1 tji ^ 

__^j_p «_"jJ; ^j) 4_iJ_!l ^jLe- _i ol jJl 4___> _Jl_ IJcC- 

. 1946 j__^_JJ 

t ^j-j.'-. c- _-i L^LSC> oLJI _-« •Lt- J _-_i -JiJLLS' cj-Co- 

_,_>_ ^ . Ojjjjl ^ «Ljtljjjl _JJ_>_J| __J 4__»^J_> — _jT->.S^lj 
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L*jl __*>- L^L*«^j ^jiSl oLLJl JJ->J L^.tCj ^s- Lg— i jJL>>; oJ-j»-- 1 
. OJl>_j L lg (_$ j-J jlJ--»Jl ,_Jl £j J * t -' ( --Jl-S' . jj-Jl J--JI 

^ law jl _^J>>_UJl __o . Lf>-jJ Jj J->- (^jjl-A?-! JiT £->L__j) 

l_-_Jj-JI ^ ojl»j r^*-* <>jJ> L> Lj_>_; *-jLvi>j J_a__> 

. ( OJ_>o L <uLib>- £J> <>_L->JJ <tL_i ^jilj-J N ^lJjjLNl 

<L»_>L«Jl <_-i __j_\_>_j _jL ^L_s_> ^ -_Sj j»_S' 

ijj-jl c-J-S L»j-_i t«_4jJ_>_Jl ^.s Lpj_>- j j ./>7lj i__a_>wjjl L>-L_h_> 
j". iJu-t- ((<Lj_>-)) <u-LS c-_»J_^-~-jI • «Lj^ ^j?-j ,_ji LLa Ijj_ 
L~jL«_>_JI jJ j__w- t __Sl ,/i =-Nl J_J jj» Lj-_>Jl Lj_>t_Jl J j-J 
<_«_$— -I jl L* J-Sjlj t i _jjL-__>-NIj Lj_»_JI £JL__> ___■ <A_Tj:..t. <> ll 
L___JjJl UlSlJL- __- . <_<wJ_«_ _-SL_j L. JJI j_* J-0---U IJla 
Jj>_JJ Ju»___J jl ^_j. 

^ys oJjJ->- <J*>L- ^Ljl _J iiijJl *L>- , _I _yL_->-l .-U-L-- j_w« 
^Ljl Lp jJ j--...»-» ipljjJl _yL_->-l 5JLfrL«_- ^jl ' j.Lv>Jl 

^JLc- «LliLwO _JI ^ £_JajjJJ <L- r --<> L J_iJ i_. ..... ; ^LJl Oj jJl 

_Jl tJ__vLSj-J __<> j_<J ĕ-Lw_-<Jl ^L~_>- , _l ^LJl ,_J oL jj-i 
_J i<L>__<aJl ^J-c- jLjJl jLI j-j- _J _yL-Jl t_i_»j-Jl oJ_c-L-_» 
_J ^jmW 4.0 II L>w. r _gj _J| ^cJLJL ^-j-aj-Jl _-y-~Jl o *>_>_* 
_JI ' LSCjLjjS/I jj^-JI ^J-c- 4-L->- i-jjl»j t£=~-° J _f>- ^jL>J 

j~ju -JLc- oJu-L-_» ^J jl t ■■- - 5 a ll ^J ^Ua-jNl <LjJa_ _3;: 

. Olij_j2_Jl jj_>_J <JL^__U jL_>-I _i 

J_»_o <L-_wJaJ 1 U . '■ toLS"jL__»Jl ^l jjS| «LaJLaJl oJL* J-^J 
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^ o^U-lJJ ^jJ jLS" <. . Lpb-yaJl JL»_-o ^__i ^Laj-NI 
*LLj ^jij.yj j-jLap ( _-_L__»-Ij 1 _<3L>Jl _£_ j->— ■ _)—-! ..^..5^ 
~oLJ p_^_U-S/ JjjJ» jH»- 0 ) jrriJ^h ^LJ^J t-U_-J'_l 

jjl _L-*Jl J*>«j L» IJL~ j . (oljl SLjN __>«J1 oLLp 
JS" o y j_» _5-^>L) jJl c-Laj-NI __JLI jl . _____ ^yjL-^-tjU 
JS LJLp «_?jL__Jl _J_p j.li _pL__=-)M j t jLSL> j jLj 
. oLi>L> Jl apL_ _jj j~~>Jl Ji« LaLJ oULillj i ___J , _I 

£_^__JI j_t jjA-J) 

j^J-Jl jJUaJI ^jp L$jL1_>- iLL> _JJj— T >L_». J jjjj 

jLJ)M ^.UcJJ 

i_j jL_i _^p <Ujj_— « _! j_> I jl _;jj j-_ _jplji _r» jLS 
_jJi ^jjjaj - --J>\j jji LjJ ^-Jlj i _-> j-_Jlj (Jjjjl 
oljb 1-...-.JI I JLgJ j . a _--L JL-P JLJJJI _-> jjJLjl 
j_-P _^L__tl -L>-jl J^-Jr T ... » ll jj-a 4_!l ___>-^>_<_j 
Jj_»o L_o _^>L -Jy> j»^J jl t^^jL-»-. jl itJi ^>^» 
j\ t _ij yJl _^_ju oLJ J»L_ L> JS_ . . . Lulj __-Sf 1 
j-p LjJ-T I_jL9j__l; . oLil >JL __.j_, LLj jl jjNl 
_iL__5 s y oJlc-1 (j-~_Jl <__a-L ijj^J j_"j_l . Lj">__~ 

5 ,1 ^ oL ,J_ _i jp _ji _Jl_>_ « Sjl oLjJ-i »j-Jl 
_Jlj __LI _JI jjjjj-i JL- jjl jL . LUJL __L_>_« 
LpjI ^ j * ' JjJl<_><j jjajS/I e-ta jJl jjJJjj j^jkj c JLil 
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_jb_~-l t 4_J__>_- Sjl j_>- o_>-jJLj 5 j_-JL 5«- jj_«-- *L 
(J J^ J*r*>J «J 1 ^ 1 ot>\y 

-_JL£ j t SJ jJ_Jl 4~>-LJl ^L-s-^/l __o ĕ^_Jl __Lc- k_j jjcJl 
jl . . . «j>j--I oi-jJ pJU-Jl 0_s_»l jjl ĕJL_>- jjl 4_»__J| 
(»->Jl j_J j_a (H-«-fi L jl o j_fJii __->jL_Jl i>_5N 
• ji-_»S/l ^yr-ll -_-»Jl oL ĕjJl -_£-»_-j -Jj t^y-bJl 



cJLS' . -—-w—>Jl ĕj— Jl Jtr^ j-i -->— — J O j_J_>_j > - . " 

<j-5 ISI L> jjj-5-J I ^ ' « ^lJ t ^j--_Jl 5-jjJL) J-w-lj-Jl 
<jjj _i__»— 1 _^Lw_!L> «• j_iJ __Jl «I j_Jl ,_JLc- JLS" . l__-vl_J> L^_»_>t_*- 

lili . e-jJ-o-» j-*J Aj jjj C e-LjL) Oj_L -J _,_o j c LPjLi J_j> jJl 

ol j.->-.< _).'•■ -*»-'■; j — t i - L—aJ I jjjJI j& J--o jJl jjj w-iLw»-! 

j-»^I Jj_»«j tjjiLLo 4jw___i _$ j.--». Jl ^JlJjJ jl jJ-— -j^\j jJL«j 

ij>-Li_Jl oljl->Jl _-. i^U_p-)II ^L. . 0%-uJl _JI 

. 4_»-jjJ__<Jl J_w-Ij_JIj J_w-Ij_JI A.-..-J -->-?- to_j_>Jl 5-Jlj-J 
_■ j_»-j _ .-J-LS" c.tj-»-*- 1 . ^LjcJI |>L>_>- , _ , (^JLJl -__* jjl ____>_ijj 
_jjJ__Jl Jl>JJ _JL-gj __Jl tj_j>! jJl _-» _£.-Lp jr^J jr-^ -"-^ 
-L»Jl ^s- __»->■ _Lw.ljJl _r- _pLp j-pj JJi iJ^j c-jjjw-j 
J_P J-woljJl _Jjj __Jl ĕ-Lw-Jl -JL>- ____>-Aj I j^L5 . i_-> jJJ__Jl 

C^j t/* _J jJ s -J | J^jJl ^ jj Jl Lgjj» L>jJL__- jLS" . L^JL_p 

(J ji jjjJl JLS\J> jlS" . jw-Jl ^JLc- - J..J. J l J_»ljjl ^>W— 'J cJLp 

c_w»-j_SI L_> 4j-jjJ__Jl J_j>ljJl aJ j^J» jj _$JJl (jjjJww-Jl _J-pI 

_J| ^jjJauJl _LwOjJl (_y-j J--i L4J-5 jl5 L JisJj . s-jiJjlS' 



379 *b J\ oli SjuJI jA 



Jl>J| Jl cJ-^? j 

. (j... ; '- ; .C- J frL^>-^/l jt— J ^jJ jJ i-LJLjLS' *>L 7 . .1 C~J jj 

t^LkjjJl ^.:.CJl J CjU«jS|I oJb»j 1 1970 *z~» L$^Jj>«_uJ 
. jj^Jlj oLLJl ^Uooj ^"l-jjJl iljb i_ sljj ^JJl 

JjL^oJL ^^IJ J-^-i-; 5-^>- jJl c-JLS* 

(JJjjJI J-*jJI j» . . . J-iJl j j*l cjJL>- j . <LJ 

J <U ^jil CCS" ^jJl ojIJj>*j JJl>*JJ JjUJI 4jJj>*j j^owiJl 

(JLJ c^ajj JL>- (JUS" Nl -uL^i V jLSL. ^JI t(J ...-..P 
(JLJ uL^Sll .^j cJj-Jl ^ ol^J lilj ^Lc^l 
k_^SCJl oJl>-j J jJj>-Ul CjIjJJ j» JJlsI N ^jJI . . . iJl 
J vcJL LUju ja*\ b\S jlJ tJU JS" JLp . . . JLUj^JI 

jjj p ; o .,<?" jj> t ijj'o.,n\\ K^J» jAi\ jljjPl J (,_J&LiJI eJL* oIj 
(%-»J*-' j <. <uLsj LjL_>_>-I Cj ^LUji j t <uJt>L> CjLj>j t *u jJ>-JJ 
JjjJajj ^i- L$jl ' JjjJ* cJ jJ LfJ) cJLp ^jJl j ^jLv..1J J ./> a - 
.^Li>-Nl (Jp o^U_- J ^yj» 4J jJj» jl JJj J^«~i 

£yA2*J Jj J^ jj^ Lw^Jl (JLP J «Cj UcjS|I>> jJ> jJ^S* (*_J 

L_iL_Jl (_J-f- -cSsaJI L*jUI ^jos^s jJ j tjjjis jJ cjLLJI 
^LJJ oUajwJl <LjJ_Jl J jJs> j^j o*/LJU_Jl (_$JL>-I cJjli . i»LJl 
jj> j. ; .--~« Jj«j » $-Jl-l cjJCc-I jjjJl JU jJl «LvJ Jj.LL» ' ^JjjJl 
^SU- jj.jJl ^L^JI L-J jl ^LJI c^wijl' . ^_l y^l 
jL JJjS' IJLa jle-\ .^yJJ jlJJjNl _J JpI aJJLs oJUj j«-jJL>* 
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£jl jjJl _jJ _J^tj_Jl _w_0 j>_Jl __- j~l iLjJaJl -JjJLJI 
,1 J jJ_>— ' t g— ;-!_> l—S" t___>_ jj 

jl OjIjI . -jjJLJI JjjJaJ JjLLo 4-_jj_>JI 
_3 t 4jO j_o L,j-Jl -i%Jl _JlSj .JjJ_>Jl c-Ui __U- iJL^Ml 
frL_>_Jl __j i_jy>Jl _Jl -IjJjNI i*_J ^L_jN t^ J ___T ^L-JI 
J}_>- _jo ___j . JJI jl J _g_il -J*>\J _j_J j^^Ip -_£•_»- __._Ul 
t__Jl jLS"» __- \y\S frL>_Jl «-Njj* ^li» oltjJJl _»_>__l 

_-$— 'I (_jJJl) _^L>_Jlj _j^j-_S\Jlj t4___U ^jjjjjl JL>- Jlj 

-J UiJl _jLI>^NI oU,t:.„. jSl .__»_Jl Jl JLJl ^ 
^yj . «i* yu> iJLb- jj-U Si _J OjJ-Uj. (*-$J . JJ-$_j" 

_>■—&- ' jj-J_> j_*_-_l t j j__-oJl j»_fcj_>__>-l _,.,-. -JJ 4_-_JL>Jl 

___• ______>_- _-_>_-__vl (-_~jj__e-l L__i ^jjdj t Ijl y> ^jjsLii—i^j!! 

iLjJaJl ajjjjjJJ -_>__> IjJI jUNI _JL _jJj>_ tJj-L>Jl 

____ tJj-L>Jl ___ ji>-Nl —SjJaJl _J -__j^->JJ JjJJjjJI _J__ 
_;jL_J __>JJlj tj_5"l jl _jI j— _) j__j_ .^l_s_>-l (_5jj frL_>t__Jl 
JL_Jl -Jl* ^J jj, __Jl J_.LJ» .'/.15 Jil f 
j_Uj . L_ul .«-L-l J-oLc-j __-j" __Lj J_oLc-i) t__j_" U_" t«L_ul 

AjjJLJL _^j__>_J| _jJ_>_j tjjjjJlj (JJj^SsJl oNL—s-Nl ol 
jl 4__>_-_> JL_>-I «_-j jj>- __>_jj __J jiLJl __- jj-Jj tSjjjJJl 

Jjj_>Jl _J L^t>Lj_»_ > >-j tlj_>_*j . (( _;j->-l k__ J—jj 

__j -_>t_s>ljJl -i*>_Jl _j— j— t__vLJl __p __>_>-jL>Jl __JL>JJ 

. L_Jj_»JJ jljjjNl i^jjj LjJLJl 6 j_> J jjs 



381 «^jJl Oli SJ-JI ja 



: ibli 

«jJLkJl ^j5U)I oUU>L» j L. a:! Jii^l 
UJUij ^J-^I ^ jl ^ jJ-^j . . . «U_5lj Uj-JL, 
^ r ^h...,' iSJUw-^l JlSLi^l J\ JiJl ^U-)! 

jl j jUl . . . 4-JLt ,__Jl J-SUJL. U J J-gJ» I ... « 

<ol jJupI ^^-U-Jj tijUUl oJl* _s j-si ^ 4 ... i jj5l 
L<jl5j U'Ui^>l jLSLiSll ^jJL; jl ULJij ^ 

U>__«> jJ (_$ JJl ^j^itJJJ 4JU» oJb tlil L-l 9 iouw 
jl jl t ;__-_• J-"Uj LaLwijj^ j jS\J jl L»l JJ-UP t 4J 
_^LjI___>-I jl , i a.-.p| . 4j_u_- j-p iJUa^-^l JlSLiSll 
. 4JU» -_J_T ^Uj^JI .-___CJ1 

^ya Oljl j-iil SU-jLi aJ jjJl <__--» j-* 4-c-j- UJLiLS' o_>_>_- 

; 5 ^_j jijl oLLJJ <_}_-_ ij^*** jc^ 

^JLug-oJl jl t^U I j^JU 4___Lp o-L- jl JlLlpI 
JL* Sji IkiJl iJb-l ___>-_ ^jSJj . . . __J__>_Jl jl ^Ul^SII 
__-p p_^l_j_Jl »JL* 4_-J_>- <__->__ L__5 j^L«Jj ^J .^pUa^-Nl JpLe- 
SJu-UJl ^liC-L ol jiLS" UJLc- 4iil j_Jl ^jj ~J UJL! JJ j t UjUll 
oNU-Jl J *-L___>-SII jjU 5 ji Jj-__nJ . . . is jj_Jl 

^j^^i ^uii ^j-p sj-uji ^ . . .jij~>- u =- ,i,i,,y.\\ 

l_l Ui UjUpI ^jj £~JL> jl j * oL.L>-l J\ --U-J JJ_u-l ^Uaj 
ol j/_l flJ_>_-_-L -JU_*_I oJlJ oLU-I J jUa^Jl j_C_. jlS" 

h UL> 4j j-Us oL> jJaJ _l J-C-l ^ 4jJLpU-*jj <: ___>-lJJ S ji jwJl 
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. i >jL>Jl ^ °i ^»'1 i«jL-> j»_jkL_o JJ_JaX>j 

. -.->■ JL_- i^L_-> JjL»_- jli ti__>L»Jl ^j^J i _->-j 

Jlj— Jl jjk L» ^J-e- (JLJl j-~*-j <■ ^j-^LjjJI ^ij_«jJl 

j_L__JJ J-iJ-Jl _j_s_>__Jl LJ_v?jj L LJLp . ">Lo ^j j \a o il 

Jlj_-Jl 5jL>-NI ^-SL-Jl j-i- ^ aJI _Jl tĕjij_Jl 

jl_T aJjL_->-LS' ^l jL>_l _J_pI jj» jl JJilpl . j-L-Jl dJLL 
J-i-Jl 4-^_J>- __<jL>_Jl e-l JjL»-J t^jjjJ.-Nl ^JLP 

jjjc-j ^lall _-_»_Jl ^ ^__><J . iJ_j*>LJl j_L__JI aJjJ 

t^-^Sj-Jl ^j-a -JjJS/I OL J-*-~-' <LwljJ (_5^i tSJL__-Sll £___> 

fl Jlj-Jl _JJ_ ^ 5jL>-)II w>l ^ jkJl al*, L$j_>-j 

i-it_JI -_b__u_-_^l *ljl 5_ j-a_.ll CiU_-bjJI 

J-^J _LJl J___Jl __U j_S jJL c-UJLir ^L-w 

oL-^LjJl L-jl_ uJj-j- C-JLS" . aJ-wtL» ./» >-^l O^LJ_>_Jl 

£_L_Jl OJJLJlj t ol ^Lj LgJ j-S\J JaJi aJ-_.«-oJlj iJjJa-Jl 

. e_ j^- jjl 4___>LijJI 

__« j__S\Jl . . . 4_LJL>Jl I g, ./> a : *j __j*)L_>_JI (__Lc- 

JL_>-j 5JL-Jlj ti_JL»Jl oLjJL j»L__-'j , Ij tiJLuJl j_^L_Jl 

jl _J jJLj . _$—.,-,_,> 4jLj_>J|j iJLJl 1 $ .,n "«:" _J>Jj tj*^L_Jl 
__Le- ol jj>J 1-1 t JuJa.Jl uL> ^Jjc- i^jj-Jl -_wLSn__JI ii_S/l 
__>_; ^Jl-jJ . . .JL-jJI JjJ— __. ^-JUJl ^i l_$Jl tJjJJl 
L_J (LlSJj) . . . L-J>Lj Aijb . . . i >J t_ LS __wJL-->-)ll 



383 j j-Sl »Ij Jl oli jjl-JI j* 



lil ^t^J <jJj .oLjNI JU^—j L>JjLj jl i«UJl ^Lsl ^ jjJl^- 
«0,001 Jil ^jLJ P ji» UjljJLl-I jJ ^ dJJi LUi 
ji iii y\ f\ jL< S^cj £Ij— L-Ju iijju N j-« J5J 

. ^LSNl LljJj j jiaJ jlj tĕJuLJl ^ L>JjLj ^j-iJ- 

cJiJjlj t*L^?-Nl j»JU- ^iJjlS' jA^ju* o-lU- 
^J LjjL-JjJ iw>UJl i~<jj j^Jl Lj —a.' J"*^ tl>T 4-*ai1j i4aJ 
JjLuJj 'C.-^ l - ^;>, ^^ c** - ^*^ L$J j.,<?fl1 jLJl (JjUaj tSj^wJI 

.LgjLk>- ^U-J Ijji ^jJJI jLS\Jl Jl *L*->-Nl ĕJLL-i 
oUL>jl>-I ^ ./> >tJ te-<LjxJl IJL* ijL5 j^w^Jj cJljL 
LjI5Ju ^w>L Jl £>*>Jl jJ«j t^L^j-Nl ^^jSjLJI £^i>wjl 



e 




J 



26 



ioj^Jl Jl 0L-...JI t yli_>-'- l l i_J_iJl 

»1 ; 11 >_.. : ./? i La LJU- «Jl ^yt jJIjj . pJLJl IJl* o j_JJ 

t --- - ' a . c/' j-* j-"^' X"* ' (^-jW- 1 J^«_!J ^ <J^>- _Jlj 

L_-...i t. <uLLc-l ./i * Jj»I jl ^Lii^-Nl iwJlaJI jj-^ai . jLSJl 
L-_<>L>Jl (3 j-* j-* ,j-*J ĕJU>^_«Jl oLN jJl ^yi oLi jjl v a .,s> \ I 

t <LLJ| ^-»- <U-jJL O jJU l_ j-Sl j^J t 0 j^-*- jj^ ^j...".. .Jlj 

J J_j».J jl L-S . «•L_?-Vl J-jJ 4 Jij ^1 jj»^ L--jl "J 

JsL>JJ <Lj->e--_JI ĕJ-ajcJI A-JaJl oIjJasJIj lj JX_Jl ^yl_ti-_jl 
j j . /? a ; ^y-/? j-Jl i!L>- jl j .a.,. ^ 1 ^JL 



J_wJaJl SJ j-Jl oLJLi- ^aJLnJ ^ ^JJ J_«L- 
^j* -JL«i 4jLp -L>_j)/ j5 ^»L_u*l JLa . <LLJl 

oNL- L-j ^ JJL5J o-j>_; . <L>-jL>Jl obLJl 

. ^jj> jjl frN jA aL*- ]oaj "'"■ 
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(_-~J ( __j_Ji-_>-'>j1 i_.-La.il jj .,ra « <j*> j-* ' Ja->Jl * j_-J 
(jib»j> jl i J-»-<> J^U ^jl 4jj\*J jl (j->L»j (_$JUl J-u-Jl ^ jjJL 
( jj5>lj-» v '- l l ^j-o . i-^jjj^l C->lj_»_JI JLs-l -U. (Jjji» ( jJ» v 4_a__fl_><_7 

4 1 ./> e- ^L«../> «oL_j jj* i ( __jLii-_>-'}/l > LaJl j j ./? 5 1 i^L-^/l 

-Js-J ^yJl oL j^ jjjl jJ>lj^/ 4jL__uJ Jil <_,. La. l l ^w»j 

j»__->Jl oL>-Ljl>-I v__-«_>- Jgl .,. i^lj ^L-iJNl ĕjij t4jL5j 

J_>r <.:..,.■ _j . <Li_* £*__-<__ » la.1l 4 1 .,<q e- j»-»'-'- j. • ĕj-J«__Jl 

^J*?^ ^tf^' cT^i^' <-' y/>~ j . jj-Ji— Jlj ^jj^Jl ^ J-L Jl 
oL__JiJ ,_<Jj«-j j*-~^*«Jl j_Jl jOJwoJl ^jJl pl ,/? 5i 61 . i 

^ ■/> g " ^jJJ ojjyjl ^L-^-j L-L-O I <VL- Jl ^jJl (_J jT - 

^Ljj t^^JhjJlj ( _ y .»->». '> Jl Ja^L-i-^/1 jj^ajj^jl >- ■ ■ .AlJ l4L_>-jJl 

. iLjJs ol jjii 

^« j.^j « 11 JL* V iJj-sJl (_5jJi]l (_a«S\lj i^j-jL-JI (j^-as-Jj 

> la.il i k'" ^^Jl CjL jj" jJl Ojl jj j^W • v— La.1l *___£• q\../> 5i 

-JL- ^JI J-^a-i t _y : - :>_ j-<Jl Lr* j-r-^-^ L> j-*"' o*>L-s_«>j 

(i^J tyj^-r^' <-»J- — L>_i ^J^ 4 Wr~j ~y£~» 
ojl jJl l-L* i^JLwj ^LvJl i__JaJl ^L» lil . (( ,_jjvj» j^" 

Olj-^L- jl lL_-j 0*>LJ-l_-« i_j1jL_Sj> JJL- tijjjS/L (^«..lall 

Ji j j ^ •j 1 ll 4JL»- l.'.....->o 4_>__jl 6 j-^j Ji t <» J.....J ISsJl SLi 
(j-jijS/l JUij L*LjJL) ^jJl 5 j5.:...,Jl ilLJl ,_Ja>uj 4^JLvJl (_$jjj 
Jb-I jj» jjl J-5LJI JL*wLw-I ol . iJLJl j3-L" ^Ji 
v_ JLaJl j j..,^ 5,i ( j_ r ;L--jJl j_<Jl O j_<J 4__-___5jJl _vL_--^l 
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.(^«-JL-JI ^NI j_* »L5,..--..y» ^L___>-Nl 

. JSLJl __. Jii" ^lj t-JL»j-)1 JjJl oljJ-« OjJ_>J1 

i-_L>-j_<Jl ej_* JMi» < l j . - j ■ oIjJl«JI oJl* i — jJ L*5 

«L^-JLJI olj j» j^Jl ___j 4->L>- j_->/iM <LjJ«JI _J o-bJj>- J£L__o 

.wJU-Jl L4JI i~~&~> oL>j«Jlj iUfll __. 

-JL-jJ1 <LJJ1 oUJL^Jl Jip Jj-^Jl J o_*Jl ^i-o 
_JI (-«JUol L__J JJuLJj ^j-Jl .L__>. aJLU> 

oUJbtJl ,jj-jJ jl L_jj . j,_^jL>- J-l«J j^___>Jj i ^d.t."...».!! 
_$l _J_e- v_->-j IjJ '<_<--* j-Jl B -J--- IjLtT 

_;,<? - ; jL__pNI <_rr*j j->-L jl ioL>Jl_-_Jl eJLjJ L..J? 4_w-1j_ 

0*>LJ_>J <_-SL__ tiijJaJl oJ_$jj . (^ys^ __JJ <C-j»_J| ^_^L__>Jl 

(____• jjl ^jJip J ycJ jl tLJjJl oJL* J_- _J LsLjl oLiLJl 

^-A JJ . /v-fjjJ £_t>L>Jl 4-JL-J _$J_- Jt>->- jj» 

(_J| Ljwj __;U_>-^I -JLiiJl jj-M-i __vi> y oL-ljjJ <LjLa>-NI 

. _ jJbJl _L-jI 

oJ_* J_Lo ^ ■ <>■,,? 7 JJLP l$JJI Jj'Vl Jlj— Jl jl 

p ■* 

(_JI <L__vo «LJL-J j jjc-sUJI (__-tf> jjl LfJ J-*--l _JI -J jJl 
(j,<j » 1 * .,<? 5 ■ ' J j_Ls<2_- _-__c- J_«Li (j^L-L- IJl* . (___L-t_t ... 0 II 

i<UjLJI -_w>wJl -JL>- tjj-ajj-Jl j-o-e- JJLo L-Ljl i__Jlj>Jl 
jL_frl J-__iS/l _y> . ĕjjl J jJaj (__4JL__»>JJ JL>-'_I CjI jji -JlPj 
iJ_o jLlip^I j-y-J jjjJ 1 -! jjoj __ajjjo Ji\J -LjL- jJl 0 j-Jl 
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\-f^j _r»jJl cijlij tL$J-L> JjJ"j t J l _J*1 JL-jl oly> 

jL>-jl ol jJL9 ^j-jj oL_»Jl la o i ^Lij i AjLLJI o j-Jl j-rlJ 
^jAJj^Js^ j^S- t P- £_L-Jl oJLa Jl5 JjJIaJj t ^yb » o ,1.1 

<^->-j ^yi LJLta IJL- jJ-jj Ji . {£ jsA j-»l ^j^rj «LJL__>-lj 
. V__Jl «LJL__»-Nl J5LLJI ^^ajtj 4-L> ^>J jisJj t "^JaJl jJaJl 
J*--< jl Jj t^Ajjj» J-> c_.j-Ls.aj ^jy j»Jj _)__* -L»-jj N 

tjj_NJi I (j ■ <3 « ) t<UJ_ajJl _jlj_*-'_l CjI^-S ^jJ^ OjLp ^^-J-J^-Jl 

oJla «oL-Li" J j j_*L_< . ojJucjj cjL-Li) jj>-Nl _^ULj 

uL_> i__->_j _$JJ1 ^JjjjJl J—oLa-aj t CjLj-7— .. »J| o j, Lk "-J 

. jL_'_l ojJjCU 4_j t 4jI -JCj) 



jSLuJI ^jla-J.1 J-jUI 

oL^L Jl -JLp jj» t JL-Jl oJl* J_- Ijl jj> Jjl jLS" 
___JLp jLwjs-s-j _wj1 j_*j t Paul Levy __<-J J j-> <_«--- j-Jl 
. jJwaJl c.uLL^Ij c 1 886 aIj-- jl!j . oL^Lj 

ic- jaj>_« ^jjj tillJLil LL jS _J aJLc- UjLo- jLS" L <_ >- JJLJ 

_i iJ jjij _,jjjLiJl _)^j-* jJl JL_1»;>_ «u/jLjJl ^jlJuJl ^ 
Prix du Concours «L-LJl «L_>L,.. Jl -j_l_*- _-_L7 • <L__j_ 15^/1 
L <__»- y> _J jl5 L-Lp oL>Li Jl j <LJL jJl iJjJl _J Ceneral 
*L»-5_1j «-Lj-Jlj oL>L Jl _J jL~»'-1 ojjL>-j i^^-jJl JJ 
ii;L__» Jjl ojjL>-j iLycee Saint Louis _r»jjJ oJL- J4»» _J 
Ecole Normale Superieure j^j^j^ JLjjJ <Lv-L>- ^J J jj- _ 
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ĕjl-jJ. JLL' . Ecole Polytechnique ĕ.>Ji«c_Jl oLjJ-JI i**L>- j 
L-oLJl jj»Lj j_»_p j_p 1912 o- ^j-L-Jl ^ oIjj^jJI 
JlJl JJ>dl ^LjJl -jLSJ LLi dLj oJLSj t^.^Jlj 

^jJtAiJlj AilLil jL _up ^jiJl <L«j.il5l __j I j-ap j tojJjcJl 

0*>LJL>_Jl __9 4jJjj>-JI oLjJaJl __9 JL»_C- jlSj t j^jJI y 
*■ ' ' ' ' 

j ./}■*-> jl 1919 «L-» -__« > J? . LJLp Ijj g '■ ■» 4j_kj>- L jj* 

__j l$» : >- IJjj . iJL-_»-*jM «LjJ-Jl olj-^>L>_Jl iLJL 

• o y> JjV ^-j-^j^Jl (j-o-c- ____>_<_; 

^jA ip j^->t^5 aJUj^^I AjjJaJL l*Uqa ^^dJ J^J ^j^J jj 

-Jl LjL~_>JI , JL-\l 

4__-.L_.il 4____>Lj p_^fcLi-< __p oj>JL _J*J • (^-«- , O^Li 

(jLLuil J_)li .i—JLi^l oJL* J-_>-j__i J ^.o ...7 ojj-^woj 
folk theorem diJ ji i> J&j «_y«_JJl ^jjJJ de Moivre ylj» 

^jL (j ; .la" (ji>L>j 4JI j jJj-4j (jjJl - oL-gLjJl t-LJ-J" 

LL-J-Jl LjJaJ» _j l_AJ_-_j C-_9 j_P (_5 jjj CjNL> _y-Lc j-*I j- 4 

cs 3 ^■^-'-'J ^*-") I j^=*-l (JJ <j-*L~' j Lj' LLL- Llj . «aj jS jJl 
tAjj5j^Jl ajLjJI «u JbJ oLyl __« oLJtAJl «Lljj __j (ĕ___Li 
-J» ., (_JLJ Ij_; Ij_C*j . I <j 3.. S.>_J <jjjj_^Jl k_j j jJsJl jjj»j 

_j^L___>Jl __£• ^L__w» » 1 ; .. .. SkP J-»jJL I Jjj ^y^-Ja II ^jjJl 
.O^LJl (jj> jJ-s j^Jaj Jj»_>_7 ^l ^jjJl IJ-J oJjjJl 

^jjp MjLoj t ji>-l 4_LjJaj JL_J| dJJi Jj»j ^jlJ ^JLp 
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jl J^j . ( _ 5 . « -, .kl l ^jjjjJl ^Jl (^JjJ ^l 4_^>L>Jl ^L^jSll 

O— J . OLLJI £J_j JJ ^j o (jJL>- (jj> 4jlJjJ> ^l? . .., ) ~S- JASrJ> 

^jJjJI ^jJlp J j ./» >JJ oJUj>-jJI iijjJaJl L 5i jLJL*Jl jLL* 
<j j5j_«Jl $ : ll JjjJajJ ^.,1 ^LJI j-$Jj t k H 
.Uja LjJl ^L^J ^yJl o^UJl '^j^i j^l ipj^Jl 
«ui LjjJ OjJxj (^JJl ^-si> jJJ t^j-^oj*^ jLJUJl jLL* cJLS' 
: J>S\ jJLT IJb-lj tUjJLp aWUI ^lij^l iJUL- 

j^-ill ^-A> M tl.>>«j t Lkjj^ jjUcJI jj£o jl >— j>cj .1 

. L* jJW? jl L* jS ijkljJU j^ 4jJ jjjjl 

. j^-S/l |»i Jl <u-i ja jJUl ^»i JJ >_jL^>- J-^ail . 2 
. « JJcJjL» Jl 4.1, „1 ,:,oH oJl* JLp ^ jJlUI 

^yi j»Jc>t-u-j ^Lla jyi J. J jL iLii - (_jLi ^y-j-u-l 

Ajp jJ>L«J| £-LJI 4J >_4pL«J jLJsJl ^ >_JjJL>I jAj IjLjjJl 

jLi t50:50 JjLJ jjiJl ^ ji cJLS" liLi . ojLJ» JS" Jcp- 
jl j>-l JLj-n.» J^*"jj • iiLJl AjjL-j- (_^jLj ajo jijl ojL-j>Jl 

J j.... jjJl jjjtjlj^Jl Ljj-aJj> r . l ..« J 4.L...,.ijJ >— C* S >J Jj^l .ijjjjj 

4-JUJli ^ ^ t JjL-I ^JI jLa^Jl ^lj *ULN 

^Wt.,,^ 4^jw?j ^ jLii>Jl ^lj J Jt>tJ . jc*~^ I J-*j • t j.~>.a.L->Jl 
* t- * t- 

ja JJL^JI J L*i jJ jiS^j 1 ! ^jijJl (jJxlj t LjI jJLp j>u jl 

j»Jl>o^j ^JJa ja siJLiJl ^^injjlj . jMl (j-ljJl ^Jj* L» 

^lj-i (jj» JjJ 5JLii ^wJLj- <Jai (^j» J ; .«.;.JjLJLi ia^-^LJI 

ijjLJJ j^^l £-i>jJl jl Jwr" Lajl L*j . ioL L^jLi.^1 ijjLJl 
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j»_J jj> -uLlJLs I 1 ■ - aJ i-jLS\Jl . (JLJl £-jj> jJJ ^i jj J-jiil jj* 
jJaL-Sll ^ I ji jp Martique LJLJjL ^ypJJ iJJ ji o-Lo jl5L- 
t JLJI ^ KytS JiSl (_jL~?- J.,rt^l jU LJJjlI 1 1 j l -^. . ■ 
^l l j ...ai iUJLaJl 4j_5Jl ^y- '^Lll ^j-^Sll ^ LajJsjo jl 

.(.jJl -JJj Ujkpl 

p-fr»--l I jkpl *}U_Jl <_LJjL jlSL- j! IJl* J5 jl-j jl>J 

i^p-jJl ^j^U-jJl ^y-J J jj <ti jjk (_$JJl c^yJjLjJl Jbj>-JJ 
£-ijjJ ^jJlP J j ■/? >Jl ^jl t $ * J ,...1 T.o.l 4Li»L>_JI 

^ oLa aJL-^j t 1940 iL~- ^ J-JcLJjLJl c~>t--^l . 
^jSLkj -Jl -,k.......,lt L^LJJ_cl- cJj . -j-l>j^_JI oL*_»L>JI ijjJ-J 

. J-Jc-JjL*5 LSl jJLp j»lijl cj^.J...:< ^ JJJL>»>> ^l jJl jP 
jJl- jl ijt-br- jj» Odd Aalen j*>LI j jl olwuJl __s )as^i 
__jjL>_JI Ji ___<> j-Jl -jL>«_l_vI -JL jk jl Norway ^jjjJl ^ 

. J-JCJjL LgJp (jl.laj iJJl 

_ P i_ij___'l -jJS-I oLuil jj __8 Jj-ulu jUJI 

> La.ll jjwai 4-Jjj c J j-fk ^jJl J-5l___Jl j-S-LT Jj- 

JLLj* . jlJUuI ,...^1 i_Jlj ^AJ.j-oJl O _»___-.. OJJ . ^ULL^I 

__ll -_»JL-_JJ _--Uj_Jl jL>ol JJL. ^Jli j j^-jjj J j^ __/_■ jl_-J 
__j_l>J jl tiL-ljJl __» j3>L> ci j __» __jJl>J Ljllp t__«_i_u~Jl 

p • e- 

jt- L__jI oMjLj JL*j .(^jAijJLj j^»jj| ^-LiL Ljllp) 0 jJ*-L» 

J jJs> J t _-a._-7.,. Jl __ll _w-tJj-Jl jLc-jl jl j5J -_« J_-L-J| LjLJJ 
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oJL* J_S j_p S_iL>-*)ll . oL r a-,L"^.,^oJl __« <L-Lj*)ll o j__i 

jLil . j-*jJl j?p li_p-L« ^lijl J^ J^JllJjLJI jL.pL t<LL__-*j'l 

^JI «CoLpIj tO*>LJ_>_Jl j-« (_w_tjj_Jl ^l j>-\ <ji*_»-. <j\ t j*>LI 
__1| jJbcJl Jl_>o*)/| jLopI (j^Lw . -$jj> *^rjjj- -bu ^a ,t, Jl 

iJL>- y> JS" JJL-Jl ^L_»-jj . oy> JS" JjJ_>- OJj-S 1 
jl) i_-ljjJl __5 j-p j_>- j_J1 __-i> j_Jl jJLP jju> (_jl t<UJ_«j 

.ijljJl Ju> Ijii-j jjJJl ^-^Jl jJp _Jlj t(L$Jl jjJjLJl 

Eric Anderson j j_~jJJI --LjjI ^ J-<-jv> j*>LI jLS 
jjLiijjj tJj^JljJl _yi University of Aarhus _j"j-*jl <L-«L>- 
__i University of Utrecht (_A_>jJl «J>voL>- j-o Richard Gill J_p 
dJ jj LajjJ» __Jl ijjjJl jL____*I __Ip tNetherlands ojJja 

jl tt_->LSjl _w« jjVl j,,/?tfll _yS Oj-il . OUwJL-JI AjIJL) _yj 

jla-wo jl . L jji *>L-p j j_*J L IjjL <w>L Jlj «JJbJl oL>_i*yi 
jl J g ... II j_- j tJj-l-C-» A-^-iLjJl oLJI.,-»?-^I ^ Juj^-Jl 

J*>L>- (j_- Ja_ii fr'Ll-_?-*yi oJL* J->-J jl (j-Sv_*_4 • A_-i j__-aJ_J 

: «_*>_Jl _J jiJLJl J-wJl Lj jj . P*>L.jJl j-j JiJl j oLiUJl 

(__» ojLJJ ĕj-^-t Jl olj jJaJl J .,h *L tJ_-Pj jj_->jJJlj j*>LI 

. jjj-i-Jl jjill j-o ĕjj^*i1 jjJL-JI 

<_•_« j jSjl.t.oJl j Richard Olshen jjj jl jjl_J-jjj J-o-SI 
«_*_«L>- j_« Lee-Jen Wei ^l j j_> — __! j j 1. : ,tl j «Jj^L>- j_« 

j-o 4__«J 4P jva_»_- ^L >*)/ t J_P J jj--jjjlj j*>LI J-*P tjjijL* 

__* OJ->-7 Jj (_jjl olJ_JS/l «Jl_JL> JJL-J teJjJj>Jl _JLVl 
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iiLJL»- jU-tl^b j»ls (^JLil <_£lj • J L_s> j-s~J>- . LJaJl Ljj>_Jl 

i?-L>Jl «-LiJN t y>-l J^JwijL L_ajl jj* J_Jj_-JjL ^j-j jj yJl jl 
j la ■ ..o . JlLaJl jl j-»jJJ oIj-jVJJ<JI ^jjj jr"-"^' -vL_>- _ji 
s_JjL>JJ L>^__~>[l ^*>L1>-JI JL* J-J<J-JjLjl «UJ |»jJI 

. 4lajjl _»J>I y>MJ (_£jjjl iljj-> A ; .lall 

OJLSj l<L>IJlJI <J_J_ JLLjjL jLSw JJ»*J ĕjjia— '! oJLS" 

J-JwjjLJl _-JLt . ^Jj^/l Ljj^JI .(JLJ J j-> ^y—jjjJl Jj>- jJJ 
^jj> 4 o. -Ijp oljL-Jl LgJ ic J -J_S' J jJLp ^JI L^JLjJ:» <L_J>L Jl 
JjJiSj ^LkjNlj jJl^NIj oU^Ij JIj ^j^-C.^1 
t/ £ r »Jb, ^y^jjjl ^ J-S" < ■ ■ W II _tA*-j_l -LS ^ .^jJ-Jl 
^ L_~J_>-I JUj tL>_JL»-pl ^-9 jL-Kjjj)! jJ • (^-i_J j-*j 
'^iSJlj JJUoS/l ^j^. pLwI ajLLS" -LjN bLJ - jljjlJ 
jjj» j^iSsJl »oL_JLjJl ijLjj JL« o j-$J» <_$Jlj t^j-^j-Jl IjL* 
C-j».. ygl . <_£ ^J»! jljJL j_« j_J_«Le- J. a ..t. 7j . l_jL>t t» .,<? ll 

. ^j-s-Jl |__JL IjLJl (jjwj J&j <w>Ij Jl oLL-j-Nl 



e 




27 



Richard j_~j _jLJ_x_jJ <J5C__- toLJL-Jl 5jIju Ji cj jjjis 
. ^j^JajJl LJLkjjj ^yi (_£j-_»Jl *Ls_>-Nl -Ijj Ju>4 jj» j t Peto 
i_. -JLJ j-j jjlJLj t a. . \i II w^jL-Jl ^jL! J-J_>__j ^jJL jLS" 
. I.j oL_J_«J Uwj9 t^^-^jjjl j^-j Lj_w>wJl jL_»j__Jl ^jA-p 



<L->0 j.o.Jl 4 ;; lall Oj_><_JJ jLj-J . <jj_>_Jl 
^ g » ., <?-> <J t£%Jl ^Jl jj_>-L_>_j (j__- ^jJ^j^J^ y Is-y^a 

. <L_>- jAjJl __JjL>_Jl jj» 4_J__>_- k_. -JLu'-' t LjI jJLp 



oJla JJl- ^yi Lw— J Jjx_si>l j o^LJ_>_Jl j jJxJ jl 
^jjJJl jjJl 4 ■ ...i j ijjlJLjl c-jjj>-l . oLLJ 

j — )J t CjIj- ' .-.,- ^j-w»-?- O.LtJ (jj? j_<jl I j_-jl_S 

__wJL-l ^IJLiw-Li _$ >^l £*>LJl ol*^ 



jiSl _£ ji»l ijjLL» *l j^-l (jSLwJl y jl5 . j-i-i 
jjA_jl oL>_Jl ^IjlJ-____-L t<U_- 

_Lo (jr-jJl JJ-*^ C Jl>«. ' «.JjLJl1 
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jUN (___« >L_i (_J : 5 o £ _;•<*-; j~* J-S ĕLij ^l^- -__lj jJl p-J-j 
^jJjJI _J-p ^L__y> (j-JLJl LdS o^Ul>JI cJ15 . ^jjl 
V tj-_J j-j .;L>JL_JI ^ __J>j_JJ _JjVl ^lj-Ul 

t «A-Jj Jl ~c_L_ ( _yLe' -J_T _r"^ j-JJ L> ~"*>— " jj2~4j^' J.tt.T.«_i 

. <Usi> jx)l oljL_>-*>_' p — __>__>- LiliC-Lj 

_->_* j_jl J_" 4_jL>_- j»JLp ^J 4-il _-i j__i 4-L_S..,t..'> C-jLS 

_r" t>L-_ '*ij-^ u-J^ (*-* *^>^ -^J-^ 1 (*-frMJ>> w-__>- 
_._..JJl jj_i . _J*_L>Jl jj. j-J-S _J -LLw^ j 4_Jj_- ^lj-^l 

__!_=• jl t ^L__>-*>L-Jl ^j_>Jl _,_> JjLuJl __L_- j~>-« ~JL_JI 
_l c^j-JI i>J_^J JU_ ji jjwi l_l LjJLju; _J-p JiVl 
jLjlc-I j_p j.» 1 4_^__iC-_Jl ^>JL<_JJ ( _ J _a_p*_'l ^Lj^I jj-SL 
Jjjj- j»_o . (_J"*>L>-I j__p ljj>l tJL-il -j-jj _-_jjJI ol_>-L>- 
oijJl _i JjJ->JI ~-*>L-JL toL-ljjJl oJ_* J__- (_J t (__«_» jJl 
_Jl!_-j t(j__jjjl <LL>«__.^/ L_J ~*>L-JI jL__>-I A-i Ju>.---i (_$jJl 

. j_— _ __>L_Jj»j ___XP (J— ' 

tjL_»j_Jl (j_j jji __jL-Ij_ _i <__>-_ j__j <_!__- oJL* __l_> 

__i ol -I jjJl oJl_- oij_---.l ji Jl_-_- ___Jj_S c_Jlj J> j 

oljJajJl __IS . ojj-s— Jl _i j__j j 1 la jl _Jl t ol'.,.i..^ -Jl 
_J ljj____l (jjJJl _->_> jJl _/_b- JJj*- «jL-«- •L-Jjl 

_jji>-*yi __s_>j-Jl J_S frLJ|j tJaii ^lj-J—Jl _JL-_Jl 
.1^^- pLk>-i _Jl <_pjj Ji _JJi ji j_j Ja~-^ . _j*>LJ__JI 
-_p_L_- ji-lj _L_ 4_>JL-_< (j-j jjLLi Ljl *>L_- _J> j_L__li 
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. ^-ujJl «-UijN _J- m J jJL _$ j_>- _$1 tPlacebo 

<_^i f-$- L, -J--' (J 'jrrr-^—i p- 1 jri^ ^ ^ cr^r-^J 
l < < * « J-L» jri J' j-J' J/i J""- p—r-J ' <S jJL_J' "T^LJl 
(___> j_Jlj . o">LJ_>_Jl j»-g->-l jJ-lj ^^L^JI ~}_JI 
JaJii j^jk ^aL>Jl £!>LJl _J_e- j j j o : ....... « _-» Jl OjJU>- jJl 

^M«Jl jLo jf\a'—' • L» — .;,.. J tj IjjL>__>I JjJl t_-_»jjl 

_-_>j_Jl ol_ lil tJL_Jl -^LJl __« ( j±s\ Ujjj) ^pL^JI 
^J-p lj j-_ i_.l _-JJl Ja-si j^jk o*>LJL>_Jl ^ji j jj»JL>t o. II 

. J I jjI>__.I j _;.>L>JI ^!>LJl 

_-«-—* * _-» tEdmund Gehan j $ : c- .llo} Ja-?-^ 

i__»L____J (__i M.C.Anderson Hospital jj__.jJ_jl • _►*•(» 

c-ijJi _Ji ^ 4_«j_ ^jji j_>ji j_r .j__j j_j _f Ji 

M JJJJJ t j-— _i oUJj_-< _-—»— J oL-lj Jl oJla jl _*_! j_>L 
t_JJi __> Njl . ^*>LJl iljLiJ a. LuL» _jjL>_ L*jLipI __$—>-; 
"_LJj _jI _ ■>-*>_» _J_"- _jL_Ij Jl oJua o^L>_. _J j__-l JJsi 
. ^>LJl __« i_U_>_o Le-I jjl j^jkjLkc-l j»J _j Jl _-_> jJJ oJbLl 

t g >_jL— J J_oLi _tf—/?J j_~ <_<_» jj _r___j L> J___>l jl 

_Jl J— JL _-fr^- (»- jj . i_>__Jl 4..1...57.., oJl "_JL_JJ oL»wJj 
_r—>—- _JjVl 4_>_Lo ___" (j5Jj t <UL-Jl oJlJ _; ji-l J jj_>- 
2_Jl-__>-)ll o^U_>_JI t_JL_l __J_" Jjl__. _-_>_- -rLfr>il 

J.l i-jji «Lj>J 



I " 
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p -a-o-J i_jL-w«- LjI jJLJl «JL* oJl*j>- . 1 : ; » a L>-*>Le- I jJLLlJ 
jl ^j-ilj . ^LSL-« i>JL>t<Jl ^l jJl aJjLlJ L-jijJl cjIjLis-N 
£%Jl ^ju- jlS" jJ U5 to*>LL>Jl oJu JS J^Uj 

oljJcJl JjT JJ_>«_JI J n $ ,. .-J . LjI jJLp J OjLjLi-l j^J (^JJl 

jLjl>-I j»j liLi . i—ljjJl • J*>U- ol ^_Jl i^-^Jl 
>L$JI JJ> £*>LJl u>\Ju\ Jj I £*>LJl ^-U LJlj-l* ^j-Jl 

jL_JL>-l j^J Ij|j .1 ^*>\_JL ^JLk-j ^jAijjoS J_L>t---- L-ljJl 

SJ-J £*i_Jl j I ^r^LJL ^JUJ UMj-Lp (j-aj^Jl 

JjLuj jJ lilj .1 £*>LJL ^JLJ (jj-jj-»-} JJ_>*__>j t£j__J 
J>\ JL>ol j»j ^jiJj I £v>LJl jj» oJLp-I j v- I £*>LJl 

^Js JLol -L«u Ijji jJ*-l <J jiaj 4J>JL-wo C— «Jj ( __LiL*_-_Jl 

.1 ^*>LJJ jOjjS JJl>*~-» (jAijJl IJL* jli tL-ljJl 

^jJLi jl LJLCL . (Jj^l iL*jJJ Up oL*jNI IJL* jJ-j jJ 
t^^^cJl ^^LJlj ^LJl £*>LJI j-j LfJ iijLiJl j»jj (^jj 

• j-*-^ J-**** cs—W^ £^*-- (*-^*i>>" (* J cr*^ J-*" 

J-S" J-jjJ>J |*_L> iJjy j-ji ^^-OjJ^njJl £*>LJl jl ^-JJl LLi 

t^^^LjJl £*>\_JJ ^jL-J*-! j^j" (jjJJl | < j <Ja » jl j-Jl 

^l Jj_L--l jiL>j *>\i . j^j>-*>LJl (JjLk: 0*>LJ_»_JI J j$la : -*j 

t^*>LJl jiL<J ii jji-J L-ljJl ^JLJ JJj>J ^ t-jjJL-^l UL* 

JaJii L^ljL>tJL-ul j-L>J Jj . 4-J> jp J j-Lj jjL-Jjj ^s-jijl L5 

. JJ-^Jl J UjL'T J>*>L>-I lil 
j!5 .«iLJLcJl jj. ^J-JI» ^-jjJ-,1 j-Lj Jj>- Jls- jJLWi 
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IS lil : JUIS (.U JSC_j -JUjl>_i_-Ij ^Nl Lu J^l t_^ 
^%«Jl ^lJuiti— I £sJi y (_jl ^LJJl L.LJJ i-LSJl ^jbJL ,j_~if~ 

£%Jl JjJL-J J ^^Jl ^JLcJl ,..,,UII *Uapl tja^l 
J_- j»ljL>___*L tiJJl ^jL>_Jl 0*>LL>o j^— ' • Uj*^ e\ jj U5 

^AjJI ^l j-iil ^ i_«LJl LJ II oJla oJLS lil La-J t jJL-j 

oLi^-JaJ __), 1 Sj _J. . oJL->- ^jLJl (__i jj jl b jJ__>__r ^JajwJl 

i__— wL_« k-jjJLwjLS" t o^LJ_>_JJ <_>JL«_Jl j_« ', aJL^ ll <_->j_LJ 

L_v<wa_Jlj tij,- .Sjl oL»j_n_>JI L$_J J_iSoJ (__Jl oL-ljjJJ 

.SJwJl i-Ul 0L.LJI JbJL>J 

" ' • JLLP J_e-jJ JLa t Ja>Jl o j_J 

•L_-_ , L Jl ojLJl ^_p jl -j j_-_- j^s- j_« <L_l >-^/l > JL_S/I 

^J» j jlJ . LJJl t_jL_v^l JLp ULp IJl* ^Jijj . l_gJ.Lv 

t—> jJ__V I tljjjj ^S-J i^y^>\ jSJ J . «Uji (jjJJl J-*Jl ^jJl^- J~J 
j_4 J-J->Jl (_J ,__JJl JJ__--jJl (_J I J-j-J-» OJL-Jl j_« l_ij-Jl 

-Jwj-S-jJl KJU J-Jl <-il (^J-*' 4-Jl j U '■ j <"L$ 

toL^-LJl 

c-o.LJ? -4_JJl t— 'jL>JJ L^L___=-Nl o^LJ_>_JJ <o^__>-__Jlj 
jl jd i jLL»j_JL 4__LoJl -_^>L>- LJJl t-jjU-Jl j^ j-iSJl 

(_-«> j-s- frLJI t(__^L_Jl ^*>LJl oij_>- (j.-a.J j_* JjJLsJl ^>LJl 
j_k t_JjL>_Jl (j_o j^_-SJl ^j- 4 (_-i> j_Jl jl . A^LJl jUMl * ; 

(»|j_>_i-»l (jiL_j -Jls tji^j jLil 1*5 j . (_y>-}LJl jiLScJl £~J> y 

.iL>_J <»JLe- (___-_; Mj tjjjjjl j__ JaJii i-a-»J>JJ '|»JJLjl J->Jl 

. ^LSc-' ^%Jl ^JjJl jl t(Jji 
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— jL-J jii ^ i Ls JL>- _JI iJLSCJLJl 

- jLU A-Ui jj ^yi 4_J_C- OjL*l*.«J| jLAi?-^! (jL-<»-> . «L^juJI 

jj-_*j_j 

1 -jl J-"»Jl (j-« j-J L S sJl _jji> j_-J l.o *. . i i (_<-*-*-' J J J^?\$ j-iJl 

4___jLj> j jisJ V Ji 4~*£>cS\ j_*_*L-J| ^jw» _j-~-**-^ j' ^*-iJ 

V .... LaJ l *LJLp ^^-ijo i*»-L>- O-Pj i ( _yr^ a -'' J^>--JJ 

y i^_~j_, J>Lii^Vl _Jl .«-L-^w-Jl» ^L-^I 

p -io_j cJL*5 lil VI ^(^j-i (^l JjJL ^ TO-.^ . Oj-^* j-J (JL ft .., I 



Jj i-_«U __« Francis Anscombe j-n_JI jI ji 1 1963 U-* -Ji (1) 
Jiii»-; .UJJl oUUJl ^ jlj-^Nl _JI J_-j. UU Lii-i-j. UUJI 
JL_j . JJUUl Lf}-i j__Wj-j __JI oljjJl __« jJ-*j jjw-j-j^ jU~i 4__> Ji 
jl ^U«->ll JUUJ _s-uJl iLjJJl 'UUl JL>^ liU ^-.jSLji 
ji ^-.jSUi ^jJI idJJJJ Ji-uJj .SlUi UJl ^jUl jlS lil Ui j>- 

jjUU..... p ^ '. » JJj jJj> . , *~"*-^** i' " " j-*-^l -*'L' bJLt JUk 

i_jjL>tJI ojj-L; (^JJl --tA-Jl j^AjLkpl jjjj-^lj . A-JaJl i-_>jUJL 
,__» ^jUl SULi bjj> L_.JJ*-_J lilj . «J___i^l» 4JI Ju- UJaJI 
blj iJajjJJ "-jj j-t- j j-SUj J-jii^/l ^jLJl jUj-l jlji jli t "jjjUl 
blj_»I UjU_U lijj -tj^UJl -r*)Ul ^ jUl ^yL _J-jU jU*J- 
£%Jl i>j>J _-jwsUJI jjjl JS jU tij--JI ^ jJl 5j^ 
C j-JI .j>UJl ^jUJJ jjj^^-, («J-ii^l» -_*A*JI ^l >Sll 
__jijUJ (__LSJI jJ-Jl __. Jiij ji o^jUUJI jU, ji jiUjl 
(Lb-^ ^jj-UU o^j" (jj.JJlj >(^.j>«Jl -r^UJ j^-jiUJl ^jJl JSJ) 

.-^'^1 j-->UJ lj_i^i jjJJl 
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ols-l j^>-Nl L$_> \ la a " »-o j LL-w A_j_ ,/a : >-oJl J> jJaJJ 

a_5 y jLi LjJ _^jLe- _JI * jL— .Sf l Jb>-i IJL* jl_ . aJL_>-NI 

— ji 9 ^lj_>__>il £j-^J>- i_JjJ»-j JL—L « j (j^i jJ • jj-— ' j— ' ~ jL_j 

Ls^ j ..^ >■ __«>j_pl . Ij_- aJLJ- oLilaTo 1 aJNjJI oIjLJJj p 

a»LjNj 1 1 a. < _r <>Jfc J^ * ~t" j-J' aJL_>-I JuJUCu jL~ ^LL) 

_J J.L.JI £jLi\ . _JJ_ JJ1 p — A 4>...i C-JLS" 1_l Jajii aJL_c- 

jLiJl jl tA___LJl oNNjjl-^U a-JU_>->I _JL^I ajL5 

.OjjJaJl __Lp J .o.: y jl _~><^ p-«-« J <JV_ J j_- j-J*-Sll 
<LL_ j-Li _;jJ L>w>lj jj-sj jJ AjS/ t-j~»l ajJ—" c_«Jc>_-_1 
. J__ JJ_oVl 

_j_>_S <Lu_ jj 

^ j-sj _~-jh _~-j-> • - J -?--i a 1977 ^ c- 5 

j^jj—JJ . j-— J i—JLa £__jJL (23 Jw— — I ^_J jjjjjS^JuJl 
^LS t jj_uj_j— jL__> a__T jj j P ~ ' — j— — J j»Ij__l_I j—i 

jj_uj_| — jL_j A__Ljj l ((<_*_ jjl jL_>-l" j___ _JjJ__l A ,.o , ...T.i 

^yS jS <ui ___" _;JJl c_ijJl _J __>_.../jI . ((L^yjJl jL_>-l» 

(p (»Ij___-I Jj_- __«) aJL_»NI aJ^jJI oll >- tAi>o 

W.-.:...,Li ._-_J_Jl L_>_Jl ^ NL____I _JL^I j_5l 
_^L_Jl __. (^jJ^j . jJL-Jl ^ aJjuU aJ ^jjJL-^I jl »_"-_-" 

. J J_a __jL— >-Nl jl j-j»J jj° jJLj t jLLj j_~i j_J _L_1 

__* j^jj-jJLj tL_M?j_Jl oljL—i-Nl ĕJJLi (»-—*-; • 3 j'j' 3 i 

p-A__JsJ Lj_J jj_»-j N ^-Jl A-jj-wwJl -jLJI jj g U 
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' Jrtt-^j- 1 ' ilrtc-L->->-Nl Jr^! - L ^' (*-*JJ _ 

CjLS' i_j~SjS JL» .p j»_Jj -JN-Jl jL-i-l ^lj_>*___vl ^.aJL^I 

^L- jl -i yu> ^ISLL *-LS' ?oljL_>-Nl oJL» _L-L-Jl ^_v_Jjl__) 
ol tjL_JL __Lt.'.Sl ?oJLjLo jl 5^w>ws<3 oIjLl>-:»M oJl* J_l» 

Ji./?l tJjS/l ^LLaJl L-^yjj! OljLj>-l j jj>J___:...j «-LJLJl 

j^S- ol^JcuJl ^jB ^^aJLkJl ,jj J_> jj> tjjj>*j!l 4jL_L>J j»_^j jJaJ 
-jj_«J j-o jL_L?-Nl J-JjJ" j-^ jl tLjjj__aJl 

. L_J_>JJ 



jl _Jl jLil .j_v-Sl SUJ -__Jll_W_- j j li ; - ^ -JL-JI 
*LJuJl ^jJij . oJLs—l j ijj>-j (jj> JS\ jj» --iJL-T LjJLJI --jL-jMI 

JiS/l ^jJ-C- jl t A.l-.-.oJl -i jJ_*Jl /jj) i Lj>_Jl ^jJlp 

A—uljjJI ^ _ _; ■ JJ • -J-jLk__Jl ^jLlJI ^jS- A.a.. .,, o L_jLjO jJj 
JJL_J| £jJ ^y-Lc ^ ; » " il J-o-Lo-iJ t S-S j_-_«jl oJl» J - ./} '. \ 

,i U< ^Js jj j--S jS JaJLJl o j_* _J_c- JhLj . _> jJLlJI 



J--- jjji «-j-*- t j-_)jj L*ljj LS t oJ_»-ljJl -j^»_Jl jl . L j lljil 

__JjL>tj LjLL <L> j_>>JI oJL* oLL «LjLL- (*-Jj • >— 'jL>_Jl /jj> 
toJ_rJ_>Jl -J jJ>_JJ L»_J LLLjl iij-H-aJL _J_Jl iL*JJ • (_5j_>-l 

^jS- e-LJJJl >— Aijjj . -JLLJl _vjL>*_JU oJjJ_>Jl o jAJL>_JU j 

L-_J l_J LLLJl ^jjjlj.. dJ JJL-J LLLJl oL-ljjJJ ._• j_JI 

..Jj_l>JI l_jL,IjjJJ 
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tJjjJl £j ./? a (_^>-L_> ^JI j\i L <. _ r -S' jj oL^j^ JL-»_>j 
^jjkJl j--*Jl iL--iL»>Vl S jj oljLSsJl J_>-l ^j_>__~j ^iJl 
^lJLiu-U (.^jL-Jl ^ „^o II ^Jii .EVOP oUUjJI 

i>-j^ Jj-L-j" j»J .^Jl _L_Jl J>-b _Jl tEVOP ^jj jLSol 

aJ_»_> !>LJ_! Sjl^jjl <>-J-J l C-Uj--CJl 4.-...J j ip^_-Jlj lAjjJsj! 

^jSsjij *y .Ujii ^j-j i ji ^ ^jlji j^Ji (j^j • o j^ 

^L<x?-Lj . ^JJ JjUJI ^__Jl ^Lol ^ ja^—jj Ujli jjSC jl 

jl ^jiL^ (. jjLcJJ j-JLJ 0;>U->_J LLyLkJl oU^Lu»-^! oJUb 
L$-i JjjjJl »>* d-~>v» JjSL 'tSj^"' (H--*-' ^-_><__--J 

g.v-Jl <»j_>_v->jj t>\_Ji _bjl JLi J___>1 ^jjJJI J-«-*Jl J*>L>- 

^SJ . JjjjJl » J-* LLjjJs (J ji-l ojLj _J_P jjijdJ -L>JL>Jl 

_L-_7 . LiLL- J-?-!^.*-; EVOP LL>- y> J-S" ^JLL LijLLo 
f-\ j^^/l IjL* "ij . LjU jS- ^jLj Uaj^j _yJl i_jjL>_Jl 
-^ry. ^ • (( ^>w5» ,_-)L$J J>- _!__- JL>-jj "V tiLjJs ĕ j-J 

l j « . T " (_-Jl J-Jl l_JjL>_Jl J-JLwJ <LLg-i C (J— S" J-J ^-J_-J 

. ioLjj LLL- ijjJb- _5L~ jl>- j3 ^ io_LJJ Sj^jScJI ^j^tiJl 



oljL__>-l ^lj_>cj__vl (j^^L__>-^M __« s j-jj-j ^-*-t^ ^y^j 
_-jL_»JI __JLJ (^ji j-~i jLa-l jl _J_- \jj~£>\ . LJ_> L-_? jJl 
ol^_Jw> jl . LjL__>-^I ot>U_>_Jl jj> ĕJL&li JS__J jl ^-_»o 
>\yr\ (jJ->-^Jl ^ _r"j -WjL-_>- ^>^_ ^jjJl 
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(J^_*- jj» _-j| jj- - jl ejij- j_-L- j-P JSL-j J-oL«_j 0*}___>_j 

0 j-Jl ./?->-Nl <-Nj_a j_____-l . -_J_>L__e-'-'l -_jL^j__J|j p _ (*_J 
jid j t j»_g_>_jLj ii_ ^»J_e- j^L-J jl O...J -JiJl ol jii ^»lj->_:.,.-L 
oLLij 1 1 j>- j__> L»_) j j_u j_j— jL_J __jL_s_> j_Jl jl___>-l ^_^»l 

jl ^ -o- Jl j-o . ^j*Jl jj— - j— ' (JjLS" i — >j-L__l ^-a (, ^^/jLJI 

__j|jL_J>-lj p j»J->_: j L lj_U jl5 i-___ij jL_J jl j-_tJ 

. LiuJadl -jL>_jI -__i> jjl 



jj o^Lc-Jj (. __jL_-> jiJl jL__»l oL>_) (j-i- jJl U-J j_"Lvj 

l_T j5w ^j^ 3 - 1 tJNJl jL_>- K -' j___j ^» j g i 1 1 j__> jSj j^-Tjj 
<L_aJl __jL_-IjJJI ^ L*J_>- j ^l -JL.ft.ll j_~) jjLt-jj J_>- J j_>- 
. i^li l_j_j_>-lj ^Jl i r _-L_/'_ , 1 -JL_JI cJlj L jiCJj . j_Uj_JJ 
-_>JL>»_Jl ^JLJ ^Lo- IL> -_> j>_Jl J_--«J j»__; Lj__c- J-»_-j liL 

j«J-<J £-jj __L_S\J jSL-i -J-sS jJl J f»L»1 jjl ^wijl ?£*}_Jl j_.J»-"j 

^J tj-^o -JL=_ ^ . -Jlj__ __j*>U_>J ^jl <_..jjJ io^Aj-uJI j^o 
-_jL>JLj_- IjL-.l Jj l-JIj-_JI Jlj __JL-I ^ljj^l _U_t ^_j 

. 4>-b>JJ ^jjjjjj l_____>_J -______- 

S__,L___1L 4.1 ."tnll jl jj-i^ CiL-uljj 

Johns j_L_£Cjj_a jJ j_>- -_»_-_>- j_- jlj__t j_S" «»LJj ^JLc- 

. cjL. 11 ^i JL__JI o-Ia L> -J-ijJ-j tHopkins University 

JjLJl ^JjC ^Ul jL_L_)/l jjl (.jjiJ jl j j*JL> -JjJU ,_J__- jl5 
jJ j_>- -_c- j-__>_j> ^J| I j g >■ jJ . <•! jJLsJl jjjJaJ ,_J-C-j ( _^L«__>-'_ I I 
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£jJ-*l . Lo 4-ij->*J jljLp| ^ gJJ c\ 1 JJw_Xjj_* 

c <_...JLvJ ^>n.JLa c j__S\j jj» yj^r <*jc«U>- __i jj*jL__>-)ll 
LLW 

UljJLe- ^ g «j jL_*-L lj»lij tlji*ij ^J jl |»LJl jlSwNl _Jl 
^ jJjj^^Jl I Jla _iU-l .^j^p-Ml lj .,^?^jj <L_»UJl ^L^JU 
t^UJl jlSL-Nl J^_~_Jl *JL> ju_p (*-$-JLf- jLS" . ajjjuJI 
. Lw-Jo IJla jLS" .JjVI ^JuiuJJ JjoJUJl ^L-I __U <LU__^I 

I jjPj^I jjjJUl (^^U-Ji^/I oU_7 jt-^s-lj jIS\jJ Ijj^-Ja^j (^J 

jL-^l ^L-I Ju- Ijla jLSj c<(Jj1jS/I» ^y. IjjjiU J~r--~J1 

jj j_>- <UtJ>U- (__J)L__>-I 4j& j_>_>_j> t_JjLil . jj j...>oJxJJ ^yjl jJLjJI 

IjJLS" j»_jj_i^Jl (__i Ij_pjL_. jjJUI «^jla jl cj_w>_?Lij_* 
cdJJj <U_-_? LL^iil lil .Uj^_Uj UpLjJ ^jlSSM ^Uwi^l 
c^j-i- _^o MU- J-v-il j«LJl jLSw^l __« (jjsU-JiS/l j j5L— 
. _JJ j (_J-c- LjJIj JL>_. _JjL~JJ ^JL jS- 

ljj->^J flJU«_-_J j-o IjjJL^j. jJ ^l jlj_ij-S' --y-SI 

__Jl _V^AjLJI 4jo_U C »_JJj _jP L_> JJ> ^ J . L^JLp 'Uu_j2j> 

^ljj _J ___jj ^J jdi j jiC- . f LJl jLC-NL cuS ^l 

__«jJl J_» c JjjI jP sJmj t-JjAjLJl Lj-i _.J.:.->cj c aJL&Lj^JI ^^Ip 

c__JL-l ^jiil . _JjLJI jljj-u-Mlj aJLjJIj ___Jj_J| _s j-~~ «Jlj 
_Jlp «y...<Jl oL-ljjJl oJla JjuJ iJUa^Nl -j^LJ_>_JI *l ^)! 
<l>tJLJI (j^LLjl JjJlxj (jjJt' (j-f- ~UJ- . >.a"..:.; ji^- - 8JL*Lj_Jl 
. ij_LUt_«Jl J^oljjJl jl ..... >JL) J_>-L) jLj c «ug> J . , La.oJl «UjLJJ 
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,_yij t j^>-Jl J_«LJ jJL Oj5L i^y^^lj j-*j *Li_iL ^ jJL*» 
jiL>_> .kULJlji IJlSooj i^jjJJI J-«LJj ti^JL- UjLJI o j-> 
i__jL«>_j j»LJl oLSwNl J>\ jl>jl>_j ^ <LJLi<Jl (Jj jjJl j»lJL>s*__<l 

.jUSll oJla JSJ ol jJcuJl 

*J jllSll _J}L_>-Nl ol < : >H IjjJl j-Lo" LJlLPj 
Ij^Li ^jJi^-LJl ol IJL* ,_y~*j ' a_«j_>- jl j*«_J IjcJ JjJL*J 

t £*>AjJJ ^^wJl jJ^I <— ' ; L— ijl j-2>J_> I__«JL»I (_p<**J (J;;!^"' 

<u-~jJL ^jA_Jl <l«_^ jjl jJl j»JLe- jjl oL___>Jl ^j-jwsIj 
_ lL«l "^L^JLp-Nl -L.P oLolji » la k-j j»J->t-"..... " . (^j-^ j_*JJ 
iwJL-^l oJL* Ol oLil j-Jl oJL* jjsJ>° Jaj-% N Ji . olj-ijS 

L «w?L>Jl oLjJcJI (jji j^Sj tolj-ij^ j*-^J <_r" ^ "^ ^" 
Ojjl t^j-io ^y-^Lj ^Lil ^jJlp olj-ij-T _$. « ._ <? j . JL_pI c.J L * 

jJLc-j t >-.lall o-L*LL«Jl ^S- <L__«Jl t_->L-ljjJl J j_>- <oL>ol 

o^LwJl JSj te-LiiJl jJLpj t^L^LwJl |»jJ_<Jlj t^LjL>-Nl 
iL>c^^ Ll «<l>JL«_Jl» ioljJLJl oL_$Jl LjJ oj£j" ,_jJI 

OjijL» <Lvol>- Donald Rubin ,jjjj jJLj- ^JLSj 

j-a . jj__> <JL»_«J oLaLkjI oJ_*_> t CjI ', «-....."Jlj pl . ' . . i l-o- J l 

oLL>c___vl ^jOUjj* JJ>J Oj-j^j ol 'j-jjj ^ j-*- 1 (j^jJjLJl 
J5J o jJ>Lj— ' toL-^L* Jl>-j ISli . ^j^^LJl jAjj oL>J <LSL_<> 



407 



<S\ jj> L_C*j . (_j j I Jj->-!Aj«JI }_\J 5JL»Jj>-l oLL><JJ*J ^yajjA 
. J oJjJL>«J ^ (_£jJl £%«Jl tj^^LJl Jb-I JjLj JJP jjAjj^Jl 

J5J ^Lj} jJl ^ 'jaj Lf_i Oj^i L-ji>Lj £ J ^J J' LJLCoL 
^ij«jjl IJl* J»jj-i (JLLJiL (^jjj j»U . ^LSL^Jl oLL^c-^I 
1.'. «■✓» j JL>- <bjJL>- ^j^-iw L> i_jL«>J L^j>-L>w Jii i^y^L Jl 

^_Lp (jl j-J* jJj *— <-JL>«lj (j->jj ^jLw (j-w-laJ? LjjLS\_»Lj 

^ ^j^jjCJI *.jl>_j~j" L$jN iiL>J_>Jl J_JUa^l o%Jb»_Jl 

jj jw-ttjJJl <«lj->w__j| iw 1 1?.T." LgJl . i) jjjjw» j j_Cj jj LgJ^ l j-^9 
L» LJLpj . JjU J5wj SJL4*j.j 4jL>-lj__. W^L^JI ^oLojJl 

Jj i-ji^/L cj-*i j j-;.oJxJl tjl J->«jj ' j£j L>- jJ jjjSsJ ', II-'"" 
^ aJLjjJI cjLL-_»JI aLJL» Lg^i (_jjL5iJ 4CjLL-_»JI j^j^^Lw 

(_^l . (_gj, 7 ...u» J l iJLp ^jLjj <jJJJJ (jl j-i jJi >_~JL-I j-~L*j 




j». >_. 1 b._ . <LLJL>Jl (_jL->J (__» <U. 

(j^a-jo jl JjJ ,_yS 4. a ,.a. -> Jl £_« JjUaJj LL?Lj L>-_ j_»J jJ>-J-> 

j-jLkL; jj lil o^UL>_Jl ^jjLl; cL-U-JJ N Ji j . c_Jlj_»Jl 
.L>Jl JJLo oUL>J*>U i__>-L^o *j_»_Sj . £j j^»jJl £_« «LLJLJl 
. ^JLuJl «LLl- i>-jj _JJL>_J ^ j g >Jl jLS' j-ijjj jlj-i jJi 

jjP 5jLJL>Jl Jjo (_£-L- jjl- «LJbJl L-^LjJI CjLjJ»— Jl vJL>_J 



^LUI iilji 408 



jl j_i j_T (*"^-' i_> , ' a ~ > ~ j1 ^ ■ ^^--^ o*-^> ^J- c; cjLJI ^jLs j.o.'Jl 

. 1980 4j y& JJ -JL-^I oJtA 

iLJL~ LgJlSj i~jL-_>-Nl cj MJUcJl l_-JLiI jLlpI L_>L-i 
jl J _jij_S' Lj_«jJ ^-Jl J_t- LJLp L_»-_j_-J ikjlj cjI_ 1.1} ,/i-.a 

<_JL^I c ^^1 -i JaJl JL^-jJ . c-il Js-^l _b»l Jjjjj 

oLLJl ^j^i: ^lj ioI^j-JI (»J_i-^J N ^l 
^J y : . o-xJl ,jL-?- L JjU j . <L- j_»_fr jj_S''S/l £jJl cjI_ ^SLjJI 
ojjJ C-JL5 jJL) i<j_SL__- Lj>-_j_»jJI A-kjljJl ol_ <w~_ JL-S/I 
.^L_w-^l £_L_Jl J--SL-J ja -J J-Jl ^ J Jj___< 1 -SJl 

LJ Jj-nj jl j-jL ^-Jlj iLJ olj-Jcu N ^yJl ajLjJI oJl*j 

jSJu oLiLJJ lfr-9 ^.«...-j ^jJlj l i«JJJW jl 4j__«_J «U-^Ljj 4-Jj 

. L$_i j^jSsjiJI ^jLjJ I g « ->-j jl j^s- !_£-_> L JjS 
jj»j . (U.LJI __--.» Ji- <u-_*j p-L__jI iw—JLi^l oJ_* -__?-L_?Jj 

. (JLJl Jv2-Jl ^J L-j__>- £j-J> j» 



J ___j_Jl 

28 



jH ^j_j_q____jJI ijJL^ Aiuiu ^-i-C- 



-JULp jj> Guido Castelnuovo j_> j J.:.-L-" j-Jl_p j- 
jL-j ^Jl ^Jl l_gJ jA__*l J j-rf?l _ j_-J . jLi oli <JLkjl -_pj_$_i 
-5 ^ y*u jijJL^.15 jl5 . j5ljS/l -j-^LJLll ^»LI (_J ^l-tiJl 
(_J oL_^>L_JI ioLJ 4- _ - - ,->jJlJI ^ g II ^ j ,/? c- jAj -_■ j -a.- > -j 
t*LJL»jL?-NI ^ji ĕjjj ^-LL> jl jljl .1915 -___- L-jj -_«_-L>- 
«•L-J-p jLS" . £j_>__Jl 2_«Ljj (_J ^j-woLJl oL_-lj_ oL_^Ljj 
jl J_J j c LJLo.:.-»^! <__]} oJjJI _JJ_ ^J jj_-__-) oLwiLjJl 
LjJl (__Lp c J-JLj-s-NI JjjiaJl (jr--^ -J j j jj^ j_J ji^ *jj-LI -_s-_i 

__<L__>_Jl oL__4j ^_Ls____J Iw-JL-j^/I _,_o 

ĕ__JL- 4 r> j£- oL> j_L«_o O-iLS' . 8 Ju_A_oJl 

o_-L- _,_- <=-j_>t_r ^jJLl L- LJLp coL_v_>L_Jl 
^oL jj ^Lo.i-^L _a_>_J j»J L^j-Cl j c __w»Jl 



-_-9 



^_«_>_j 



JLS" 



oJj (_J ^r>-Jl 



_J SJl__>JI oLju^j^-JI __Jl ji 




^uui aiji 410 



Lf!l_p-I L_--l Ji oL-^LjJl cJLS' . o>^Jl cjL^L^JI 

^xqj cJLS' . jj^oLJl oLyljjj <us jj^ijj IjJLS' (_£jJl ojjJI ^ 
* * * 

. | U j l .i LL_>- lj j5c^Jl Col j>JIj oL>Jl _J->-l j» ^L->cj 

. jjji-Nl aJlSJI *L_iel JJLlcI ULSCa 

^JI AsLil aw?L Jl oU-JaJL LJL LLcaI js jJLu-LS' -jjoI 

^ilj t<L)j~*Jl i-^j^JJ ^Jbj^tJl JUmJI ĕJJl jJl aJLpI 
j5 jJLu-LS' jCJ . ĕjjjJl oJl* Jju s-LuL <! ^L..JL iJLSJl «-LipI 
aJLc>-NI ^jp 5->^Jl jlSJI JjIjI Jl>-1 tĕjjjJl oJlJ 4>icj 
Calcolo olJuJaJl » oNLcj-NI uL- tioLr>-Nl oLLJaJl 

. 1919 a_; * j— ' l5 j —'1 idella probabilita e applicazioni 

oljj^ i_>L5Jl IJl* jj LJLkjl oLt*L>- oJlp c^jl>c--I 
(j-»LJl ^j^e-j f-Lr>-Nl SJlS' 1927 <L*i jJjJlu.LS' LUl . 44JLL0 
(_5 j_>- JjL cjLJ^LSIj oLjjJLjJI (_Sj>-j • Ljj ajvoL>- ^ 
CjLoL ^«Cjj-Jl *La>-Nl *LJ_J L»Ul iJUajNl ^ jIjuJI ^ 

. Jb j-Jl ^S AjjLjJ <Li> ja>_~J t ^j-alJl 

|»Uaj Benito Mussolini ^^J j- j» j^Jj t 1922 i_-j ( _P'--'I 
.j~jcJ| 4jj>- ^Jj^ i.jL? Jajlj_> ^jĕ jij t LUajl ^Jl L-iLiil 

«■Ijlc.!» jLjN oL-LJI ^ L^jjJlJI cjL-JIj LLkJl jLS-l j*J 

j j_5 oJJlJ S___«_*1 Ja_-_j _Jj t^ j_<- j...oj j_>i- jj> . «iJ jjJl 
(_$JL>-Nl 0»ljv_Jl j^jS aLp ^LjI ^jjj (jSLj . ^LjjJj jS jJ.-.-LS' 



= Jj4 .iJ_L«JJ Sjjjj, JjSll L^JLSLi ^ iJLk;>l L-iLiJl oJLS (1) 



411 J*r J* 



SJj-L«_JI ojI 1 1935 J>j . 4_J,UJl 4j>j-CJJ _JjVl .jJLp 
^Jly Jl -JLjVl ijUlj ciJLk.Nl ^UJI ^ iJjJl 

. 4.. /3\* ^jA j£ jJ^P <^Cj j»Jj C LJUaj^ J -_j>l_Jl JUfi» 

. 1952 oL jl ^jl _UJl ^jp >_j jjjJl J»- )\ yi J 

. (jj j-U-Jl jj$J| 4.1WH ^jA j-i-xJl 4jj.S!'.»\\ Aj jUl _jJl jJLll CjJUj! 

JjL« ^j t J ji« 4^»LJ| oljjjJl jJdu ^ ^.la.*! jijJL^LS" ^Li 
. p ^7,^ljj ^LjI (J-^ (j-^j-J^ JlpLJ c Jj^Jl j» jJLU ojjLil 

£c-JjLj j-P i___-SJl ^j.i? » i ijL-S ^jl -jUsl C j_» j jJL - - .LS ^ <l 

« : Sla: Jl -i*>_Jl ,j--_>_j J e jj»_e- jj> 5 jJ>-Vl ^LjSII toU^LjJl 

Lj (_yJl ^j-.jM J^jl j.... ,..-J 4jjL>«_<»_IJ C-j.iL-_Jlj 4__«__>jl j_-) 

tiiLU J j„<?< _«j UL-jL ^yJl ^JLJlj ol. Jl |» jjjjLj ii*>Lp 
. __jL_C1I IJL* j» j^"S/l ^LaJl ^ Lf*?-ljl _j j-j» (_jJlj 

j j-$->- j-° i-ii-j-Jl pUa >-*>U UJU-jNI 5— jJ__JJ jLS 

A^j^.ll" J-lLjo _-_-JL>___J LgJ-C! 4j,. : .„- «U^Ljj L J C j3 jJjL-yLS 

(_jJ-~*" jjI jJj __jUJI (jLS" j . CjLjj->_JI t la.» « \ -_>IJu JaJLS' U«i1 j 
^SjS" jjl J_g-«_J1 (j^ljj t j-^LJl j3 j-JU»_> J-j>j t Carrado Gini 
J_g_»-x> jj-j t Instituto Centrale di Statistica Ljj __i ^L__>-*>U 



___> i_w>Li Ij-J — jl ___« ___-- jj^-JI JU- _J _-i» --_— j jli> t JUi 
1 1939 iu, ___jj . oU_-UJI oUS' __i _-w>l_Jl II» J-__t j . i-jSUJI 

jj — jjj-; >- ■ i—JLe- ijjjl — « (__» -» _5_ jjjj-; _?j < ; -«Jl jU 

J ... i _J ,jisJj tUniversity of Trieste c :j J i«j>U- (__i oU./>Lij 

._J|JL>- jlS" ^ l<u}__lj 



^LiJI iilj. 412 



^L___l _li . ^j-jobJl _->L>_l ^ JjJaD ^j-^bJl ol5 j_i 47ol.i ( j»_ , l->- 
oLvi>L Jl *LJ-p <LJLp ^ 4j_<_>- jL . oLLJaJl ^ljjl JSJ ^jJ^r- 
. oLJ^-Jl J ^LJI ^U^^L ^o^Jl ^UJl jJlk.y I 

Francesco Paolo Cantelli ^L/JlS' JjL ji jLS" 

^ J>jjf*_yJjS Ij5jU ^JJI (j^-J-L, Jl -bJ .(1875-1966 
4. .■,/? i i L»jj$j> (_yJL__r J . aJL_j_>-'_I iJj-Jl ,_j---l (j_—_- 
1_L .Jj_. UiJ.i £_ (jLoLo: ^l) ^ -Sfl ___*_JI 

i_> JajJl ^ (3-«^"-; J/^jJ' ^ CT^*"^ (J <-__Jj -JL-J-s-*.! 

(jLi__il ljjj__» ( ^_L_.i_>' j_T . _i jjji- j-<J jJj" J_ - ______! 

__L1,....->Jl ^jJ ^J-p iL-j-Jl . i___ L_/_l 4 ...^>L Jl oL JijJl 

<, jilj-* fL*1jJ J' -J-L- ___LS' ^^Jl t, -JL<,-_>-^/l 
j_-Ul jjJlll jU tiJL__>- , _'l __LL-_>Jl ^L_>JI ^_JL-I 
o J-JL ^-^. jL_ L» 1 1916 i___. ._JL_JL_ ,_. *:^t .^__c 
Lg__-_l jl Nl t 1 j» ^ JLj .i^L Jl *L__»-*>U -^L-.I 

(2) 

jLS" . « L5 L/JL5- j-__Ji- (j-jol jj» j c_-p_ _>_nJj --; JaJjj -J 



_i jJ_j__ Jl _ .__$Jl _ __j-USI ^^L-J -__-.L_.N I ol__>L_pi «L_>- y ___ (2) 
11» c_»_j . ol>l__')U 4~___Jl j-SL-Jl J....-.T -Jj t y_=- _j>l_l j ^ill 
_-j _Jl i>y-_U ;_j___Jl 4jx-_Jl _< _> jJ j>jj__J 4j^_J _J_ __15 i____Jl 

~j_J| __l-j — jLJJ j__I _j> j _> i _jLi J_JI __-«j — jL_! J^^J • L--' 
e ji j_o ~j^_ j J- _Jlj fc _jl$JI 4j^_J| _i ^-__L__ (jl ^jJ—w ^^Jl 4_l_ j_JI 

. jjj»! ^JL -_>____}! oJL» J_» _j . (_j ^i-l _jL ^_j _ jLjI ^j^- ^ji L—.I 



413 Ajjt*^' J^r 



^Ja^o . Ij__>- l fr - -..o.&l __£3j lAj^JiJl O-JI Jj> Jjl ( _ j JJLIjLS' 
^J>j3T jL_«L t <_J j jj-C- j-J jS" jUj?- i_JUJl t j^.',.a.J.fr *_jjjjj>- 
J^LSO» j iijjjt^Jlj ojj la Jl a^LjJI jj^>jJl ,jj> jLLJ t^i 
^JJl ^l^Jl ^ ^JLJl «Stieltjes integral ^^sS^, 

.(oUL Jl -JU ^JLkjl J_>_j> 1933 



£-*L_Jl ^ NL^I jiS^I ^ jioLU L^ji__J ^Jl jy> Jl 

. iu-bJl 

^ ^JI ^JLJl dLL" j_» ^ .^LJLS- j^-.a.1p ^l^ jl 

^|jl>«_U*.l j-S\-*j . LjpLLiSl J_»_i Nl L*j*>b>-j Lj>_>- j-s^j j-Jaj 

LuSLj ^Jj? JL- ^ ol jJ*sj> jJ* jyjjJ *LJl o UUl 
^jJI ^L-S/I ULw.-Nl ^.jjjJl jj?- Ji __*_* j-* 
^J_*-> f -<_yJ- fl » £-i»-> ^j-^Ljj obl IJLaj . oLLJl y j_»_>_» 
<UI oJl* p_c-j ^J-jjLS" jSU . L_i»LJl <SLUl 4-^2jUj JajljJl 
jiSI c-jjiil Ji U>j>Jl -_ijjj| 5Jb jl i.^J>jj jl jj> a^UI 
. UJiaLUI jJp ĕjL^j 5JLi>Jl ijtjjjJl 5JUI jj> 



t jjJl ^J-c LS— jioLLc- jj <UaI aJas»"^ 
^jp oLjJiJl jj> j-iSJl oLJI tLlLJl i__v ^jjjJUl JM>- -Jj 
oJLSsi . ^j-jkljJl sJL$J o jj_>LJ> oLL-JaJ Uj LjjJLjjj><J (JjjJ? 
jLS" . ij*jJl ^ Lojb Aj»Jj_'».>Jl ^^JjIjJI c»>Jl oIjjI (_?J?-I 
ojj* jji \ y>- j^l~j jl (.jjiJl ijljj oL-^LUl *L-L ^Js- 
aJNj *L jjiCij . k_jL_»Jl a_14j a_5j oLI_t>_U ^j-jiljjl 

Ji . II L)L__>Jl oljJa>Jl (jji aJLjJ (jji ^__ij>Jl ^AjjjJl 



^UII Slji 414 



*li jiUJij t ^ji jJi ^^jlslji jj j~^_s\ji (3jxl«o 

SJNj ^lJL^-i-J ^ji t^JL>- j-^p j-oj oJL>-lj «LJLj oLJLo_>Jl 




^yi jJ j-^a-SsJl jLSsjoL -tw»l • oLjjjjy-^Jl (_-_>■ jl cjI 
-j-ScjLJlp ^j-jkl jj cJLi . oUu_*Jl oJla JJLo *bl oLJwJLjJI 
L*-L>»J jl ,jJ>L>j tSJuJL>Jl <L.L-_>-Nl «LLiJJ L»L»I | __L_LS' 

. i«jj— Jl ol jJ j...^>5Jl ^JLc- 

«olj-dl JsLj» ojJuuij ujji} 

4jv«U- j^» 1982 <L\_. Bradley Efron jjjil ,__Ll jj 

^jJlp- ^y'....» t-jjJ_^il j-*j . ( uIjl>«JI jWLj" jJ— il jjj_iJLi_v 

jjJu» fjjf<L« jl . ^J-^-jiCliJji j^ljj J _ .l a - . - ~; ( >. ■ &.; 
jj j— oJxJLi LiLSLo LlJL><__>J t_. 1 l?:. <cj5sJj t la_ ... i > ■ 3.. I?:ll 
jWLj JJj>_> ^jjcl-j jls . Ijljj> — jL—>JI ojLc-Ij oLLJl _jL— >J 

oJue- L-jL>LJI ^_j>e->xJ I Ja .u jw> <Lc- j»o_>_J jo.'Jl e-ljoJl 

.jJjj-^iOl ojj^>-l ^js- JjUj 

jl <L~~- i*IJL>Jl jWLj oUly»-Nl oJla ^Ap jjyl jJ_Wl 

lil tL-sUJl L^Jajjl <uJL>t.:... » I $ ■ . ■ <a '. i ^jj jl JjL>J oULJl 

N jj j.»»isJl jl l_~_>- c~>_>J LjjJL JjiJl L_C»jj . jj-oJI jL>- 

jJ j . . o.SyJU __S\_»_jj . Ojj_\_«Jl t_L>LL__>JL ^Ljjjl j-o j_«j_L_ 

*1jJ>-L cUS J_*_<L_ jl tc-_>JL>Jl jj^ .jJljjJl ^IJu>cl_vLj 



415 x*-*£Jl ^js* 



«__> jJL-I «-Ijj ĕJtiL«_« <L-_»Lj oLL^p JLa . J_JLiJl j jj_jl 
IJl» jl iJL^^I «JU-J cjlJ! . JjjiL ^UJl *l_L>Jl JsLj 
_Up ^LJl t^JL-^U -J}L ^jJl-^I 
I_La v_jL.I_L>-__--I c~ *— » jj . «LoSll | _j_LJi>Jl ^jjjJl ^jS- 
oL_J>LjJl o*>L><_- _.|j_p! J_J Oj_>- LgJl L>- j-»J «-jj-L-^I 
JpLj ^jjJL-S! JS\ j! -JlL. ^ 1 1982 Lu- Ju* LJUi_>-)fl 

. IJL* *UL>Jl 

jiij nfl<ll i-nll mi jjj _■ j_i j CiliuJI a__i SjLtl ojluii 

s-JL-Sllj *LLJ1 JpLj s^jLmS a>-j\\ ^> jJLSJl J-rji 

^LJl «Nl t-_->-J I g « ■ o >• -_L" jl (j->Lw ^jJlj t<j <U--_i__JI 

jLSL.NL ol jj jjl ^_J>jl Jjj . oL l - J I JL>-i SiLp| «__> jJLu^/ 
^ji-i jLSLils" tL^LJLJl 4_jLva_*-Nl j_JJJ .T.j ^JL-i Ljj 
js> \*y>- jil oL-jJI _L>-I ĕ^Lc-l j j_>Li . oL-jJI JL>-I ĕ-sLc-N 
(_jjJL-!» LjJLp jJLWj ^jJIj t^JuJl J_-_Jj LjL~_->-NI i_JL^I 

ĕjjj->-l ĕjjJ «JLLJl jj j.>_.«_nJ| t-_JLJ JL_iu_-J . « jj j___4_5sJl 

J^-Jlj toLL->Jl aJuLa oLi" e-bl ^Jjs- J_j__>Jl jjj_^»SJl 

. Ijl jS\Jj Ijl y oLLJl ,j-_-i 

t_-___5L«Jl ^ju» Joan Rosenblatt o^LJ jjj j j_>- jjJ» 

ejjJU L_3 t o L: l l ^ji i— (jJL-^/l I_La Ji» ^j^-uLLJJ ^jJpjJl 

J5 JjjI J_.Nj L-__L>- j-o Emmanuel Parzen jjjL J_>jJLI 
t^JULj . «JiLiSJl jA j>- jjJJjJ» j L_frJLJ oi jp .oJ_>- ^jJlp 



^Ull Silj. 416 



j|jj>Jl ^Jle- l _ s - r Jl iiLSJl y~ j>- ^Jl iiLSCJl y~ j_>- jjJjt- _5.il 
U ^U ( jj__ , l ^^jL_>-l ^j_J«__o iwJL- > _ , l oJLa . jj JJLJl 

^ji j i JJLi; jLSoSll oJLA jj-jJs> Jj«jj . «LJ J.O-UI') J «j-A j-^Jl" 

siLL^Ml L^_5L_j ^jJI -jj_JI olyj~_»_>Jl jjjJs J-i) 1967 a___< 
j_- John van Ryzin jj-jj jLi j j_>- ^jl>«jl>.I t (LJLS" I - g • ■ « 
^J-jJl iJ-5LiJl _b -b-_J t J--jL_'- j-C:..-.Jp ^j-j-l jj Lw» jJ j5 -_v»U- 

. ol jJcJl oJlJ 

jj>«ii) j jJjL-__»-^II j_> L e-UI ^j^jcJI ^».i>c^Jl v__i_»__ri 
iJwJl iiLiSJl y~ j?- iaJjUJI -_^!>L>- jj^iSsjj loLjJaJl 
j ■ o. i '. g - L^-Jlp ij-LUlj c j jjL j o^L-jjjjJ jIj_>_J > _'I ^jJL* 

^j-> J. j— . O J I l—. > jJ_J|)) ^j4-mJ) jJ J ■ . O ^Jl 

. -J j.o-^U ^jL_i>-l Jb>-lj jL>- «^JLJl j-p y-j»Jl» jjjj 
v r Jl__ t _'l J-~ail j-^ d-->-Jl ^Jlp ^-L_Jl ^-ojJuJl ^y-J N 

l_$Jl CjJjJl ^ji j • J-oju Ji U J_> ^S- Jj tiiSLj^Jl -_> JaJl 
^Jj>c.:...mj tJioMl ^-bj_»_Jl ^LLJLj oLjJaJl *-LJ__ aJ JJ<--~~: 
-^JaJl ^L-J)! ^J. jJLjl <__jjJ_Jl t^yĕljJl jJUJl j j— J_-fJl 
LijJLJl JuJl iJij^l |»Jj>t.7...Mj . jj j>..o-dl U-jL-I 
-jj_>Jl LjSLjUjJjI Jj_*j ^yJl ti_c-jLJl j-jj-s-sjJI oMl ^i 

^jJLp aJ_JL>_-JJ oJoJ_>Jl A-.j^l ^ L__jI ^JL>__--Jj . -jj-Jlj 

i__~_-_>- (w-JlxAJ jlS (_jJIj i4->_jj_<Jlj a__jUI Sjlj_>Jl oUjj 
. -j_L>_JI «JjjJl ^i -__j-zJl oU-L_>-Nl 

-Jj_* (jjL.-.:..-! j_* j iBart Kosko j_x__. j5 OjL jLS 



417 j»r J* 



*U'!j . Lij_i_Jl <LJ__bLl jrUNl _Sj~^ j^Li_Jl J->-1 

*I_J_J £_i>-l y> iU«<-;l J-» 0-L_L«J .<*-__> ^g» j»_s»-l jJJ ^^-^aj-tiJ 

Juj^Jj^ J__« . j-i-*- £_-Ul jj-SJl ^ji ^jjJJUJl oU*_>LjJI 
^^-^LjJl ^Ua^-^AJ y>-\ ^>-l j_« <, jj— J jji jJ-j^Jbj 

Lg-LJaJj (JLsJNl J^-U- ^jJij j»-*U- _;Jl 'j-^J i - J j-!JJ-' 

-_j!>Lj jjj £jj y> _L>_jl ^ja ^J^Lajl J . <U~J_JI i_.JUSM ^Js- 
<U\_Jl oljJl <L JaJ ^yi iJb-N |»_-U jj jl tjjjj jlij jjjLj 
yj-^oiJl oljJai- ^JI ^.JLJI ^ J_s_>jJLj . J lj_>_J > _1 ^J-p 
iiL-Ssjl j_* j-=rj <Ubj_i_Jl <U la i*.! jjJaj ^.^"1 . UL_J l,$ 

.ji-Nl (Jj^ L$_j_-j jU-*-1 jl-b>JNl ^Js- ,_J~J1 

^L____yi jli____l 

L-^jjjjJl ^JI 4_jUa^-NI jJj- rr . ft J<Jl i JLJ iiUsl jl 

tj»jUl ^j» <UUa_>-Nl ojjjl jiSl JlL- j_» t^^Uiil ^^-Ujl 
J_-j jj .^jjjJ^Jl jjJl AjU> ^j» _-j_>-jJI <U_> c-_>-w-<>l i_i JT j 
^j» j_j5jLi-Jl j»_*l jj> ^_jjUj j»_a. jj-^jjLjJl jj__U__5-Nl 

^-i O j-Ji ^l 4JLJJI j^jLjJaJ j-o j^J-SJl jlS' .jjJaJl 

jl pLJjJJ iij jj«_o j__<> .<u_J>LJl <___* ^ j ^jwJl ^ j»_ijj^_>_^ 
o_L&l c~-«Jj . j_J_ ^ p_c- jJL L* j_--XJ__J ^jj Jl ( j___--i__$_Jl 
. (3) ojJ_T olj» .wi ji^Sll oLjJaJl JLi_5l 



liij^jwJl oUjjjJl jjj» _L_~«l «Ijji^jJlJ _JL_j _i __-<u_-___l (3) 

= ►LJIj . «4_-S J __Jl Oj--lj-; 0_«_ L ij_»_ ; l____lL_a_»-Nl ___> JJ'jM 



^lill Slji 418 



^j^ij UJjj tLLj-l iL-_L_-\ll oLjJaJl iL*j ^ 

_-i . e j \i c iLi Aj^wwK-s^ j-^-J L$J^/ L^J_»w? »». 
t<Ljw L$_>w» (»J-=- C-J _Jl oL JaJl <»JL> w„ .. J I jW>«i 

oLjjjJl j^-jkLia j j5 > >.>; IJL*j . o_J_JL ^>w> j-LJ LgJ^/ 

«_i j&ju ^JJI __jj_»Jl _-JuJl (vJo«Jl aJLjsL» LjL-w-Nl 
<_« JJ t j jw> j_> JjLS" j»jJ_ .oLjjjJJ L_j ojJLjS/Ij *LjJJI 
oL«_>jjjJl __* oIjl_L--«JI J-S" Lmw <■ j! L^-^-J 

cJlA olj-JwJ* _jL> jj» (^jJ-Jl _r» -j-H-Jl jlj iLjLaJw^M 

jjiJl jl dJi JJ JJLJl __JLJl jLLp^I jlSj .oLojjJl 
*1__>-S/I jlj t^LS__»JJ _JjJ _nH'jJ J--* t _wJl ji u_> _-__* 
. JuLi-i jj* L J5 _i S yollaJl ol ^Jdl J5 _____ 

j-* J5 jLS\j> . L_>ijjJo <l_JlJI j j_* j_j 4_*p|jj _j ______■ 

aj 3 jj ^JL-u t^jjj-LjJl j Jill __j L-JLJl _-JL_.S/l __JL?- »_jjJw 

*■ ^ t- 0 0 

<L~jLJI _-JL>^/l __i <Jl_>Lv>. __>___<?lj . }L15 Lo._J.-J j j-^^-j 
___s _ j-f^-« _;l Jj-J L JJls j toLLJl JJ^»J <-jJw>JI 
4___Jl oJla j_«i i '. jj, oJlj »Lo-LJl ^j-o j_t5Jl (»jl>w__j . Lf r 3__j?jj 
. i_Jj Jl oJLjJ _Ji__Jl j jo..A JL j_SJ_Jl __p ^ 



_j < ij — j-^jj nw—S" L _i __kJI __j!p jl5 iiJL-_JL> ,_!—<=• 

_y I j_j-T _j A-ibj^iCJl *L-j__JI _yj n_w»Jl oLJ_p _y j tjjL-M^I jJlp 
_y_$ . « i-ww 1 ' ^L»^! _j_^! _y LjJ* jiL j-> . ^Lw^-^ll pJLo 

_ ■< - ■ ___»j . « j_j_-l_j_> OJwJ» . «j-jJUhJI oli jj_—l_jj» t£ jjJwil 

. «__.UJI ^l HiU- j_jy» L_Jp jilsl J-jU^^I 



419 y\fc-»£JI j*- 



L4JI Jlp JLJU^-Nl oLojjJl IJL^ 
«^LJLpj LL-^LJl t^JuJl L j . » J-L>tj ^^Jl «i^^r-^aJl" 
c~«J -LL! . ioLJl L^L-S/1 JjL-^JI js^ ^LLSJL ol....^L J Jl 

t iiLLJl Jj .,<9uH ^yj lSjJj-* p LII L^a-x-i ^jA^ijiIj 
. Jj'L~J1 «JlJ J^aJl 



e 




J 



29 



iu- ix^U- Thomas Kuhn j j5 jj" j-JL 

The Structure of i-^JbJl oljjjJl jljjjy LLlS" 1 1962 
^jJlp J-^_«JI (_-<L5Jl IJL4J jL5 .Scientific Revolutions 
jl ^l j jS jLil . ^ jJL-JLl j 4 o ll i_jL>t__<9lj oL_-*>LJl 0 jiiJ 
LoL>J Lf^L_tf> j ,j_>L-j *y j t.ij_l_>Jl _L«_)I ^l oJuL-.« 4_L_i>«Jl 

^LjM JjLtj jJtJl jL) <J jJjJL ^JLijJ . n IV. o ll ^-«JjJl ^ij^ijJL) 

sjlSL» LJ j tSjij-jJl oLiLJl ^J*>L7 «Jj~w>o <LLJL>JJ ^jLL 

^t.O jj»j _\_>-jj *>J 4jI L_ij . oJbJ_>JI 4j jj>wJl ^jLo £3 jj 
^j/}. » 1 . 1 la 7 j oLL_Jl oj>cJ jl jJL_jj t LjL»J 

oULi__>*>U Lws^w? _aJ ^5 jo. JJ o*>L_L-Jl 

dJJJbj . SJjJl>J| 
oL^JlljJlj t«L_>L>Jl oULi___u*_'l ^j^-u»-) 

. A-La_:_>c_oJl _P - ■ < ■■ 1 . II 




^LJI 422 



V- aJLjs^a j^»Jj j J ^Ssl-Jl j J L*-UP L . J*^ »— *lj 

. pjjjjl ^jjj j-*jUf l LoLu 



J--jV 



^..«..tJl J -^l ^SsJl «S* ^p- Ji»j jLj- yt _j i orrery Jl jU^- 

^oUJl JjLjJ VU-. LjUl^I SjjjJl ^LS 
jj^ls t jJLp jwUI j jjJl jJuJJ i-^j>Jl o JaJl 
i^j « ^aJl twSljSJlj jUjSMj jSJl <S ^>J jULiJl v_jL/?jJL 
|JU>- <i^jMjlj ^U-Jjjl jjl jJaJl _J-p L|_u<a j LjL — oLjJuJlj 
^j-jl ji ^jAju -3L>uj ^L>eJI ^j&-*-> J*aj>^ ■ "UjjL>Jl j iLS^JJ 
oJu?- <j|ju ^c-JaJl jLii-"i/l ^ jrtJU^ jjjLi i ^L—JSJl 

s__?_Jl ^ jJJ tJL>*iljL>_s Ojjj-I L*5 jjU-ll iUjJaj ^ g J I 

j»jLJlj ^Ujl?-^! ^JLp ^JLp ^~>- ti_«JjJl jLljJiJl js- 
UiSLLJl Jl oijJl dJJi ^ JJcju jlS* . ^j— _Jl j»J-p j <L_<L_Jl 



423 SjijiJI fl-ftl Jti-JI 



. CjULJJI a5j <»Jip ^J (j^j (jJj-Jl oJl* jL>jI _i «L-.L-^I 

t jJLp £__.Ul j yJl «LlJb ^J cjL__»LjJI ^LJIp (J^wj ^»Li 
_jJI «lJ_L_Jl oL-LiJl o jiCi y m j \a~.i ^"AjM 0 jy^. J--* 

jl c4_>JjJl Jl^l ,j -JUl ^i ipUai-^l _^l*j 

|»LI i jI y^i\ £tJ JjJ . Ajj-i-Jl frLUi»MJ (j^JI _^jl ^ yC <■— J 

0 0 f, f, 

. UU_>-I LujjJ ^Lki-^l oJlJ Ol (j^jJI <IjL__>-^I SjjJI 

— ' 0 0 

OjSJl ^ 

cjlil__Jl jJbwo (^ySL^JLJl _5 jLi . S.uj_»JI oLLJl JJ 
Lambert Adolphe Jacques c-L-jj-S' ±JL^- _j_JjjI cjj-^joM 
(j-Jlji ijl (j^jJI oL i<LjL_v>-^II ojjJl _J Quetelet 

0 j— »j-j JjLS oL>«jl 4jjJ jS\j pJ • 1 g"» ■ ■ \» (_J <L_*__>- jJ jJ—Jl 

<_jL_>JI i_JLi _Jl «L>-L>_U LSjJl* ^jSsj Jj toljJcuJl jJ_o>> 
. jjJL>J| Jl*jJ _JI <LiJ__. <uJU1 c~LS_> t _; jsAft.ll 

(j-j -i^j-^l o^ (.j-LJJ _J_>_JI .Lu^l jl_jJl 

(j-jjLiJl _L_sI oJlaLlJI c->-w»1j JJ-SI ^..yl ~oUJl 

* t- «■ t 

__« M-b t jiS"l olj-J«J «lij jiS^I (j-^jliJl cj j-jJil . LLijJl 

c ojJJJI _J Ojj'1 L$jl J___v oLS __J1 *L__>-Nl ^LJI 

g 

i_l_JI LaJjlp c-jL . <L_--<L>Jl — — Sl jjSnJI <LS y- oJ_*_JLo __Lp 

. CjI j— «^- JJ ^jLcijjJj 0 J— " j-J JjLS" ^jJujJ oJL)C__o <t_JUJl 



cjjla : ." -.<i.S t_jL_CJl Ijl* ^ja iijLJl J j ./saW 

O* (•"^J-^J . <L\J_>Jl |»JJ-JI (jLS _J-P «UjL__>-^/I o j-^j^ »jjj 



^LUI iilji 424 



^JLj *lJi£ i_3L>'iTI ^J C-.->- t 4JLS jJl «-L>-HJ <L>wj>l jjl L^oJl 

oLLJl jLi iLs^L?- oL-Jj^ ^jllJ L^\_>JI ^J-p cjLLw>JI 
t4JLJL>Jl ,_j> oLl__>JIj t^LiljJlJl; -jlJL |»j-LJl oJlJ <.2...5.>Jl 
£LiJb>Jl <L>j- , -'I jUT jJ-Jj ; ^jLJI cJJj oL*jjjJ cjI ^Jo ^ 

|»l jJtJJL ^jji CjLp y>- Lj-i I ■ — J (_jjJlj t ^ ..,>J| t^AjLljj (_jJ-C- 

oU^^I ^j t^jJl Jaiwi (_J) AjJ—oj^ CjI j^*J (j-**^ -^"lj 
^ _ - "~< p-J <jl J-j . 4j>w?Ij jLiNl aJL* jJ-J t <L>~aJ| 4_w2jJI 

jLTjM dJLa c-J-J ,__JIj tj-iLLJL ^iloJl oLJjjJl JJU-j' j 
oJ_gJ oI^-Jcl^ ^jj» jLjNLi ioL-_>jj_Jl 4-JL.o-T->-l i ■>- 

. Cj L*jj jJl 

4JLL-i_Jl ;_JUa_>-Nl ^JL-Sll 4 iJ *(__JJl J->«J j 

jl io^ ^jL^JNI JpLlJJ U-i j^»J £~_J ^Jj>c_~J oL.a^NL 
Ljj ^yJl j i ajjJJI j jj cjLj j>Jl ~JxJl LSLJLSLj> i.-a,/?Jj . ~S ___J 
(JULjj . iJL«ju>-l cjUj jjJ L_JI (__Lp cjIJjj jjjj cjL> j j-SnJLS" 
jLSLJl _y» S_ js-Ljl j oNjj»-JJ 5>»LJl ^U-Jl i-s>*>L>- ^Lc^-Nl 
jl . iJLc^-Nl CjUjJjJJ U-J J_ii ^jSJ j i p_JL*il _ jjj t-jL_> jJ 
^ja t-y>- jjk c jJjJI a Jl* ^jj» ^JlS" ^jj iJLajs-Nl ^SLcJl JL«. « jl..J 

L_Jl (_-Lp oIj_jL_J| oLajjjJ (jJ? Lj^J CjJL>Cj ^ jJjJI oJjk 4__»_g_j> 

^yi Lg-j J jJjLJLjJI cj jAjlScJI ^--j-i-J . L^__*Li ^j-SLw) <. a.L.JL>- 
(»jJ~Jl oJLJ 5_ljJl iki JJ>LtJ ,_jJlj t aj._Jc.Jlj ilLjuJl CjL-LJI 

L»_J 4_jL*j>JI cjLLwJI oJl* jj jju p-HJ ' ^JjL^sJl cjLLwJI (_j> 
. o j-iL» L^jl*LL< (jSv«j N (_jJl cjI jJLlJJ 



425 SjJ*!' f ( ^l Jli-Jl 



o-j-J iuJbJl jJLjJI iL-»L» iJLA3-Nl ojjJl cJl5 
oL_w>Jl ^Ls~_>-I jjJs . jj-~Sll ^»L»j L^i j yJ>\ ./i >-Nl JLii 
L> J5 j-c- JJL...... J-*-*-^ ^L__>-Nl ^LA.,.>>Jl oUL_Jl iiJjJl 

oLjJl*_JJ -bJ_>Jl |g * « ll (JiJl . 4~*_>L Jl *L__>-Nl ^yi >w>xsr 

j-o 5 j.. . % <_i T ^y »- -> wj ^yj l_P jJ j -..^ o — sJl OjJLS j_o 4-w_-L»Jl 

j_« JLsL^Jl oLw«_nJI ._La.: ...^U i_>-L>Jl ^y» j toUL-Jl 
j-^J-i JLS' L 1j_L j . oLiiSLJl ._ j_>- j_Jl oL< jJL»<_Jl 
.JuJ_>Jl i~JLJl oLjJLwJI o"}L>w« -_j_*-j_Jl oNLLJl 
L_>- J j_S\j jj^» j-J-S" wiL___s1 j^jj . ^....s^LjJl jU__>-NI JI__pI 

^yi jl t WSJ^1*J-J| Ol J___ JCwO l g .,(7 ->W> O^LL>wJ| 

£_L_JI oLLJa- o-><__lj . b-L>wo i^sJsL^Jl »-L__>-Nl o^L>__- 
o*>U_>_;» ^ju IJuJc»- Lj^io i.LJl i-LJl ikJy ^L__>-Nl 
JL_pI JL_*I ^jLwJl o^LJ_>_j o^Lj o-U-*jj i((iijL>«-Jl 

• w^ L ^ > -)' 1 

iUL> yJ Jl o*>L>wJl ^SLJ Jjl-L>- <_$j__»_j jl -_w>w 
LjJ JjiC__Jl aJL__>-^I oL-LJl ^Juu ^J-c- £jjJl J5 j 
e-L-aj-Nl o*>LL><j iw-JL-l jj-jJJj »<LjL$JI ^jLJJ <l_»-L--Jlj 

^yt i^jJUl oJLJ ~-j^-Jl _1j» ^yt ( -j>^ oL_«L>J1 ^ <__^L_Jl 

oJ__ J_i_- ^ J-j»-j_p Jui <_$JU1 *L____>-Nl , . i J-j-Ju j_wP 

.oLc-LJl 



^LiJl iiljj 426 



t _>LL;S'l jllc- jkii (»jJ-Jl ^ b«-> _Jl ^LJLJl ajjJl wL_J J 
Jj tii)L>wJl objjjJJ ^Le- jj> j£\ Jlloj <.Oj^ij*j Jj15 
^JL» jJ_*j pJi . oLJl ĕjLj_>Jl J UjLSol jJS o jJ_JI 
_-Jl_- " (jr^-^ 1 ->l c-:..il JLi ^LJaJl oL-l jjJl jl jjjjjLLJl 
Jii*j i ^j-i^-JuJl jJe- ((jLk-j-JL i>L->Nl JL__»-I i^apI.^j" 
UJLLe-j . <__« i ll -_fi «Ll jjLoNl £«__• _-« J_> LJLp 
^ Jl jl jjjji_«u t I I _-* /.65 <Lj_~j jl _Ljj-»_J| ^j-^aj 
, L<lL».i t /.3 4.,.,..', j L a 1 jl oiLj ^«_o t ^L*__j ojjJ_i ^jJL 

j^w-j- jj JLLC-J . '/.3 Jj '/.65 <L__J l ; o, g e LjI l n l? « a 

J_»-L_. t JLJJI <J) jLW^I Jj__* JU_l»-N /95 U~J _l_>j*_l 

. <L>VO 

JLPJ fLJl ^l Jl JLP JjJLJJI /^l ijSU»-^, hj^ ol5 

LJI J L_T Jlj oNL__>-Nl J_U _ j?—» j- j-S"l <• «jL__>Jl 

oL)jj»_JJ «LjLgJl -sjLJL y _r*— ' • ^jw-iLJl ^jocJl U>_gj 

J)_— LJ pJ jJ ^j?-?- t Olj.__.-Jl _->l__->- _-Lp 4_J_wJ| «L-JuJl 

^-9 jj _r*— ' • «LjLgJl -JUJl ^ L>LvJ ULJbJl oULJiJl 

( j-waJL?__w_a 4 "■ ll l.;.W la ->- ^ ■ la '■ ~ ^_jj «LLJl U-L-Jl £_*£> 

__i oLUJl ^_»j>_) jl L_ul jJl_Jj . cjLILJI ^L>_>-l j__« 
J_> L_J">L_Jl aJLjJ-JI JaJLi (j-wJ .o-NjJlj Oj_<Jl oNL»- 

Juc- JJLo «LjNl -,h '(■ ojLI j_a _i_LJ Nj . dJJLS' kjjjjjii\j 

J_j Jl JjL. oLJlS" .^jJJJI JLkJl __U ^jl^l__wJ U5 .jJLJI 

. dU-*-« ^ _ tf » ■ iSlat- ^j^J Lfil5j C i-ul^U J 



427 fUftl JUujJI 



ĕjjjjl 4 ..'.--J L» j.-^ « ■ £j—-J JjL_>f_» -jLlSJI IJl» jl 
jLSoS/l ^j-i oJjL- . oL^LjJI u-LJLp ^-p j-* <LL-JJ <L^L__>-)/l 
o^/L>_Jl j.- _Ij_-I L^j__J >-jLSj cojjdJl oJla __il_>- <u__ !__»*_ I 

. »- jJjJI JS _Jlp jfi-\ ^ O Jhy '~a.ii' j c <_L_j>_Jl <LJjJI 

J ^ ...^ <JLl«Ij oLJLSnj ^-^L Jl ~oL»Jl ^j^a « ' j.^...-aJ oJ jL-j 

.ijJhj>c]\ **J>\jj\\ jj^jJl *L__ ^-gi e-Lo J_i\J ^-P ^ Lv_£9 

a J iM ,_>-v yi 5j^jJI Lj «" ? Ja 

cijJbJl JbJ _jl J__»_- JU jj* «__>-jL>Jl>> JL-Jl jl 

^LajJ -__ J-sljlj . > »_-Jl j oIju>-^_Ij ^-.^Ls-SlL *_J-- 

__Ip (^jJ-JI J-jJI jJ_ij -jLS" (3ju_>I jl 1 }/ ___l cjj5 

^y-jUJl JUl ^i OJ_>*j_ Lo >_ - ., <- j -^lat .,, " cAj^Ss- <u_j | <. J - *J 

_J_xJl JL* __U_ Jj_il o-*- __Jl oN jL_Jl J5 ^ j_>_7 . LL>- 

c^-S/l >-T _-i ^Lk^^l oJla ^-SJj . Jl *U_jJ_l j_- 

J -*Jl -oL o , * . J l ___ ^ - o --.,,.- J l JljJ-»_J| ojjj 1 ^ .,<.:: .j 
L_jLS_-L . Ji_ ___.! _*^-»- <- j"- v " j^- c L-L$J1 <uj>- jJ j__?_Jl j 
(♦___ jl _JI Lf-jj_ J_«_5LJ L^L-__>-Nl ojjjJl jl j*»s~*\ -J jJ 

. J>-\ «•_$«£- Ljl 

oL__-L_JI ^j/l » ■ ; __>L_S\J| IJLa _-JjJl jl " * 1 ll _j-« 

c<L-L__>-l __JL-I <L__* ^J-p oJL_-_ __Jl cLiuJjaJl JjL_JU 
L- jj_C___. . __iL_jNI JjJlJI oNL>e_- o-Lp _y- o_»-_j jj j 
4j_Jl_JI jLi L J»-L__j jJ . i__JL_Jl J_p ^ 5 y>\ju> -^jj 
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_ j>u> >_,■ ... J jl ^jjl j>- j j^-* • <L»il _jJl oL>Jl j <» jL«JL> 

j__J ^jisJ . <i>_^*>L<_L> I j^_« JU-j L$j <»li L^j-LS"! oLojJj 
<LJU_!l ikiJ^lj jLS_Vl _iL>- o.^ll oU >il Jl <ILJ-J1 

<l_>L>_a 1 1 A ^j^o L'-o-L«J Lo—T c <__<JLJ| o j la '. 11 j . <__o j_jl 

<LJj_ L__?__j . I g SjJ-j __o L_« Jy-Jjj . <J j S ./? o ll cjLw? ___IL 
. L^—JLi oLolj oLwi ^jii I oJu _j__S <LLJ_Jl 

<_«_<>_>■ CjL-s^LjJI » —J __9 ojj_ ___jj___j 

i _-__•> j j^_-l ojjjJJ jLS" . Connecticut College 
Jjj . <Ul y^J\ oLwiLj» LjjJlo I jJJlWI j^-^JJI pL_lpI jiCJ j 
jj a 11 __>}__> i_jL jj_J tJ_>-lj ___.lj_ J-M-i _)-*• SjLp c-JLS' 
ij_-a__ll LlJj __j _U-«J . L—jL-.^I oL.^L jJl jLCsL 0j_>_JI 
jJbjLS' j_«N Jj-~*lj <wsL>Jl Ars Magna JJ __>*>U_JI ^_>j l: < 
jjJsJl jj> _JU_jNI ^^-s^LjJI j^JLJl j_~ j (.Girolamo Cardano 
J jSM i_jsw9 jJI _J-«- Ars Magna Jl <_£ j__>_I j . jJL& __oLJl 
<LjJLo jJbj_5 _._-C» . <l_t.:..<Jl <L__w»Jl _...., IL»!>U j_iJ _;JJI 

j-~>Jl o_L jl _jL5JI 
J__o <ii j_«_<Jl _).^*l ■"" ____> _1jJ_o j) g " . *}__>_<> jl _|_i_>-l __~J 
<ii jj»_o jJa_ojl <ii jj»_o (j j-J -jL_"j t (^j^l _<Jl jL_iNl Js j__* 
ilLa jj_L" _J «Jl L5"jJLo jLS .jJLjli __oj ^ ^Lp ^ J_T 
lj_L5 _)-^j j»J 1 4j_j-»J L_Jj 'cSj-'-! <_-*-L j-o . oJj J_>- <li jj«_o 
<_! jiJ <»ji _JJ JJj t jla.«jl Jl_o <lL;j>_o o jiCJ ^j>- j» _I_>>jI _yLc- 
p|ji_l ^y-»- jl jj) l__TLo jl_T . oJj J_>- jJ_J _;Jlj tOjiCJl oJLa 
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^ji OjSJiJl jLSJo (,JjJb>J jj» j jJLSs.o ijwl jjl A3jJC«Jl <_£jj 
o^SJiJl oJj* jL*cjI (jSLi-Jl jj» t j»S/l ^ilj ^ij l^ljjjjl i^S" 

. oJL>Jb>- CjJj ^jl 

aJUj ^ji IjLiJ (jjJJlj t^jJUai ^ji (jjJJl i_J*AJaJl j-$-JI 

Jj t t 4jJl>i1~vJI jjJ^I ^Lol LjLSL>L ^ AjjUa?- 

j^jjJ Oj-JI U5 l^^-ji ^ol jj> J L . *>Ui jlioNl ^L-iJ ^yJl 
oJlJL> jLs- ^jLJI j jiJl ^ji LJLJl LjjjjS/I o jlaJl j j5J jL 

«UaJLJI 5 jJaJl oJl» jj> ^LJl *j>Jlj . <U j-^»l 4-jLJi CjLw9 jjL 

^ji o*>L <_$JJ1 j-oJL>^ttJl jj-Ulj tjL-J^/l Jg jjLj ĕ jSii c-JLS" 
<iJb>Jl oJla . jj^S/I J5* ^yj ic-LwJlj iijjtJlj _3*>V>-S/I ^JLp 
. L^j>w^> jj ^j^- jjUI jLS 4>-jjJ <. "ii j jj»j« cJlS" 

^jl LjLJl j^Jj-jj jJ LU-^aJl oLwi jJl j^ LUaJl cJL» 
Ij«.la7..._ . jNl jj> 500 Jj*j '^lall 4jL>«^. jJ-J ji 

. oJL>-l 9 jLxj1 

ojLLl>J1 (_ji iJLa?-Nl ĕjjiU L>rla.-ll jLSoS/l jLiwLj 
aJL^-NI JjU>JL Iji^T jjJJl ^U^i^l jJlp ojLj^jj .AijJoJl 
JjL^« l_j*>\j ^jJl U t 4 <> ,/> ll L^LwSjjL j^J^iJl jJ^ j>> 

'. j j53J A_jL-a?-Nl o ^JaJJ LiLJLs 

?LL-Jl "oUJI J L_jUaj- jup LIL^NI jju IjL .2 
?Lb- LlL^-Nl ,_ji>v» jj-LJl ^ $jj Jj» .3 
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iLkJl >»Jl_>c_--— ' ol 4_JLsAj-Nl ^jL_JJ j_$_-_: J_a 

jJl 

<L_«I_>- ^y> L. Jonathan Cohen jjt j5 oLL y>- . J oLS" 

e- * * fr 

<L j Jl oL»__J LJ I la .t, ; IjJL Oxford University }jj-a Sjl 

l_j__sjJ iJLa^Nl oL-j_jjJl fljji_-J Jj_J* c«<LiN-C_IJl>> 

«LLJlJ ojlL» c 1989 <L__- jJw» ^JUl ajLj" ^J) ^j-il . <LL_L>Jl 
An Introduction to the Philosophy of LJL^is-Nlj J jjL__.NI 
(_£ jJlj c »_. . iLJl ^ ^^aJLjJI clnduction and Probability 
jL-Lwj i>u>L>- jjj Seymour Kyberg ^jy^ jj-^ir^ V~ 
o_C_j-$Lj ji" cMiddletown Jj LJjl-o ^s' Wesleyan University 

. Connecticut 



js-J . -JNJl jL_>-I jl oL->j>iJl j_Cil LLi LoT ^ jiLJi 

J j| ^JjJl SL>_jI L.._pl 1?" ..L <Ll ^J-t- 0 jJLL-- 
0j -jw» <L_i>jJl __LLJ L->-L__Jl <LJL__5-'j'I cJLj" lil cLLJbJl 
SjJwj <LJL_-?-I-j' 0,0001 J__Ji cJuJ_>_Jl y Juj-Jj Jj_>- 
. <LJ jj» S j_?J_ 10,000 _> \jJL-_- L-yaJL oNl , I-J-JJ . L_r 

<LJL__>-I O jS\J . i- ._ ,,<-?iLJL jjjL— ^ 1 j*ij ĕ j_rJ_Jl ol ^j^j-jLJj 
2 j-ij S jSJJl ol ^ j-jLJi . -wyJl JJJL" ^-aijJ 0,0001 JjJi 
L_i>L_j . <1_s_>jJI JLUj (jJii_J ol Lajl LoLk-L . s_._./?iL_JL jjj___- 
L-_Jj . ^J_»_j> ĕ j-^Jj j*ij iS * <L^LL> oL> ji ^yzz y ol L-~>l 

Oj C 4-J_-i>- j-P i_J J C 4__U4>- j_j> I CJL: lil c jJ-jJl jJljJ 
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. A,.a.a>- j-p __-NL-__>-l (o tl) jl ^J-»-: IJL* c <La.,.->- j-p 

o_>JL>«_- s j_j"Ju J-S" J_aJ j^-i lilj t Jj h o II j-Jl jJ-J L«_J ULaj 

. ./?iUL o j_L-J jjJU jli 1 i_ . ; ./?iUL 

j_s->_Jlj J____*_jl tJ|jL__ __j__5 jj» j_T . J ^r^l 
j_iiL_Jl IJlJ I jJo- tThe Probable and The Provab!e -JL» 
^ji -Lp_.NI jjjL . ^UI ^j-LaJl ___,j_uJl ^J-e- ^^-Jlj (^y-Lkll 
L-.J; L-LJb>- ojLeol Ijl. lil ,__-_--- jJl ----LJl| t^L-Jl jjJLaJl 
(jj/L-l ^^J-e- p_$"L>_Jl JJ j» IJL* J jj j»J . JL*I j_Jl (I jl___s«- _J» 

j-4 j5 ^j__5l .'/.50 j__ J __il ^JuJl -Lp_.I -_JL»_-_-l __-_-_; jl 
. j-TIJu j-p I jJL»o jjjJJl Jr.-;-L-- kU yoU-Jl ^yaiL-Jl L__jI 
___J^ ^____J ipli _J> _Jj jJl ^^JL-- j_J __L__>- JLj- jl (jj» j___Ji 
j-c-LiJl _Jj__J jSJ j tJ-c-La-JJ Oj-TJb' 499 JL|_-J_JI ^-j . _u_L- 

j jJUsJl > ._-■>- ,l j«; Jl JJ>«-j • -JLa_-JI --jIJL; JL_p _-__JSll 

t jjj_J>L-Jl jj> (j__-_s_i __aJ'!_l jj> jSJJJl £-«->-; jl t(_$jJ_>JNl 
jji I jJl jjJJl _$l j : ..L.l- II j^j-J_--l j j5 _JL___>-I jS/ 
jj> j_TiJ_Jl j-J £-->-__- J-j-oJl jU -_UJJ .'/.50,1 JiL-J jS^lJb" 
. ______ j__-»_-_ __aJV ^..'J 4pli ^yi Ljj j lt499 

oLiLaJl (_J_c- -ul-Jl oljl jJiJl jl oL-aiLJl oJL-> O j_g_l-»l 
( _JL___>-Nl (jiLaJlj J___-JU . __>___j_- __*p oljlji _JL-__>-Nl 
^ ^ljiu-Nl ^L____vNl jjjJj jJ-i .T.j ^li . jL-__iL__- jljj>I 
j_^JI , ,, ,/tt11 __1p -.-•■■-Jl JNjJI 

Nl jl jj* j-T -_-l_-__»LJ __j j-f_>lj . -JJi ^yi L^-- __-jL>_JJ 
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(j_i-jJl jl iiJi>- JLLijjj_> l£> jr^ j^j • L> ^'- J j^- ^lj-.-»- Nl 

jj vl~>- tJ-NjJJ <a-a>«J (JjjJs (j_- <-jJl oLU^i 
l_l i-JU k. o 4_iU_» gjLJl jl 5_J jjJl jL" 5__l jjJl 

JL>"JJ ^l . jlkj— JL) 4-)U_^jM t_~__< jjb (j_J_-jJl jl Uyj j^il 

?jl_^_J| u^j (j^-jJl jl -L-U-Nl jiala 
,_,_-_• Ljw_«Jl oljl j-SJlj jJaJ_Jl (j_-V Jil jjJl |»JLP jl 

-L_>J __i u .....Jl ajL..:.c-l U_Jx_«_j N j_-I j_* ioLjU__>-^I 
L- ^Ji (_i _r»-^J (_y^i • j-* j-^ oL__5L-u -J_L>- oLi ji 
;JU___Nl ^SUJl JIjljjJ ^jST ^iil) . jk. JL, Up jJLLu 

j-«jJl» _> -J _-j«J ^^sL^Jl J la o II (__j L»J-ttj jJ-Sl O- . .. i 
_-- j_5l J5L-.JI <-____-; J>Jl IJl* jl J_UpI ^jiJj t «^ala-.^H 
£-U-»'_l __-, jJa-Jl -JLc- <__9 ^t-^lj l5 ji -jL* . ( JjJbJl -L_jI 
l_j_i j jSCj IjliCil -JU-?-*.! ^JJLJ . «_-jj_Jl ^U-i^-lj ^^w-Jl 

I_La w_~>->-j . i>wJl 1-)L>- i-Jji jl A_>_-_»-_^ oU-ljJ-iNl 

iiJl jJaJ _y -JjJi iL$_i JjiC__JI ^jLJI (j» U.....JI f-j>Jl 
oU__~Jl »» j^-i* ^*-» J.-L-JI jj-c- _j_LJl frL__-ijAJ i*_jjj_Jl 
L^^j-LiJ >-_-_->• _-» UJ, <U>lj_ _L5 JaJl Jj>L_j . ^-LJlj 

JjJjJI -L>-l i.Lkx_Jl -_>JL-_Jl jL'T _-P oLjJ_-_JI _-s-*J 

H— ) 

<u..i JjJL>_J __>Ujj . _jJaJl c_->-Jl (_yi ^U-Jl oJlJ i>- Jl 
U5 UjIjJlU ^U__*-^1 o*>U_>_Jl (jjjk (j-=- -jL« jJL»_Jl oJl* 

(__«L-_Nl (__*U_JI IJl* ^»j_>_: j . -__-ljjJl oJL* Uc jj (jjjk 

(_i _ j_^___, (__Jl oU<lj Jl JjJL>_j (__* i*_lj Jl a__> jj (^j-Li 
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^j-Jj ^jaAs- <» jj"" j-* i_»ljjJl jj ^ j g a -j . <__il_gJl ^UJl 
<__JJ p g : UJ i<_$jj-U_Jl ^yiiLJl ^L-J . __jU__>- J $ ll j-a 

Ojjj" ^jl J^jj-Jl -_JjU--Jl iJjk ^L-^sj J-* .ioLsA>-Nl -__JL--S/l 
^^.'..tll j (^iUJl jj_Jl ^J o-bJc>- AJU2J-I 

SJilntll SUaJI L$_Lul_u X-t <LJUjaVI <ji-u IjU 

! aJU___>-,VLJ ^y-^LjJl ^-«-Jl i_J j j jji- j_J j_> «UjJjl -I 

(^Jbjjjo j-l ji ^ o->j_>- j_Jl oU- j-»_>_JJ ^LjL- AjL-j-a-*- 1 ! 
-JUj->-*>LS iwsLjJl ( _-ajl../7-_Jl J5 (jU:..1 Lu_C_j . __j1-L>-S/I jjj 

-JL__JJ __j|j_»-bU (JJbj-»-Jl £-1 jjjl Ai jJvo UJU- . -JjjjcJl UtA JjJ 
oL>Jl ^-Le- -JU__>-*_'I J ; .laT ^ jj UjJ_e- iU_UI -_»j jia-jl 

iJU___>-l <L_-_J jl iLj_>Jl jU^sjMI j— Jj-ij Ljjjo . LjoIjJI 

-IjIJl^I i^j^wo ^ U_J .'/.95 JiL*J IJLP j_la_,Jl JjJa-j* 

^i ^L-JjS/i ^j^. y ?u^-uj r - ^i lajj^jJi 

?'/.95 (jjL_J jkJL; j jJLU^w. ^jjjJl 4. ..... l J t l_L JjJJgJl j.iLj__- 

LjJ-J ^J_>___- (_yJlj 4J_>L_J| 4-_-jJl l__jl J_3-jJI ipj_j_>__ Jj~ (»1 

L-jSj^/I -j>-L-JI -_jIJj>-j Xs- y^J> Jj» ^l ?/.95 A.-..~."uj *>LU- 

^jji ĕ-b-lj ^ij ^J-JLi ?/.95 L*-_j J-Lx~__ (^yJlj li-jw 4.1a". - ^ 

?jj>l ^ Ui .oNUj-^I oJ_* 

jl l >_Jj jjji- j-J jS J_-j *U>- (^jJJl i. j j-_- j-o JjLS' J-djjc-l 

oLUJl ij-ij^ 9 (j-^ W-U31 y> O.oJ 4_JU>J_>-Nl O-Ajjjjl 

..UJ^I IjUj -jJLoJl Jj'L_Jl LuL" .oj^JiJl 
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^IJO-Ml ^l J-i l « > jl C- J-C- . ("UJj JjU- 

^UJl J5U Uj-<->->> LgJl Jli . Igo.o „^- ^J ^.Jl o^JLI 
jSJj tL_J>o UiU ^^SCJl U-* jjiC Jii . <jj>_Jl tiiJbJ <L^UJl 

^jUJ ^L-js-NI £jjjjl i— 0-stfJ (_£jjj-^kJl jj> . «J-o _SjJ^>- N 

^L>J ^Jl oNU-»-^! uL> ^j» L-$Uj iJLS' ii-b ^->_Jl 
LojjJ j^JJ jl U U-S" .LJUa^Nl o^>U_>_Jl LjJI 
?4j_>UJl ^jLJI <p j^>_>_J o j£Lai U-« UU_>-I 

Uj jjOj *L>- <cj3sJj c ajIjlJI d, ■■...,«' jp jJLi -Lj ijilj 
-_jjL>_Jl __jIJu>-j J jJb- jl i -^jUJJ <u~w2j Jl>J . J-^sil 

Jj-c j-jl _-jJl > UaJ j^-^^Ke- ij jLLo Uj jl bLs . Lil jJLp j-jJ 

jli^»Jl ^jAkJ LjIjJLp (I) JjSfl £%Jl _-oJ iOJJI jl_j>Jl 
j-UJi . ^JUJl «LSI jj«j 4-_lj Jl IJlJj . ^LLi (__j) ^UJlj 
-_J oLI j-->Jl jl tj— _->-j ■ 4-~jsj" .> II jjSll j-^^L-JJ jl 

£-U (_£ ji-Ml oUyUl J_> ^Jajw*. t LjI j_j_P LjJ>-^U ^yy^ 

^jj* t^^LJl _J->* ~*s- yjs j_Jl 5_J|j-1jJI ^jJj \i Hj . ijj_;U-o 
oLlj^^Jl j_j La^-JJ ^jjUij t ^j-^jJL 4JU LJ (j-J oliUaj 
t_jlj_>-Vl jj-C -JJJ • <-~J- jVl ^-^LJI J^J-J (.bL 
Ji t_$J^ ajlSUJI 4JI jJJJl ob— .-«-"Jl "s- j^>c» jA t jJJj oljj L5 

U-a JiT (_$jL..-.J t JJj| JLs-jl jJ> OjJj>eJ> AS J_»J>_- sJjo . Ojjj>"l 

^JUis-Nl ^jjjJl uU jjSU_Jl jwo . Jjju» aJjLSUI __s 
IJl*j . -uJj jj^l ^*>LJl /j JJ jL ijyLJl ajJ_JJ U-J £jLJJ 
Jjj jlp ^s^l t jJ~i ^-*l Ljjjc . « JjJlJI jLi?-!» ,_-<»->~j L 
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(_J| ^./Jl jl jU-j vJL-jl . ^~>-U~o <LSLvJl iol jwJl oLUj,*Jl 

jL_>-^l Sju?- 4— jjJL> ^jLJ o lag-l j-JLuJl JJL>_j (__» L^jl>___vI 

. ^pwaJl JjJ-Jl 

jNl ^..-s^l . iPj_Jl (jjli jj j... r o-'Cll (>jJi J_i I JLa jLS 

A5bl Jup jJj. rr o.<Jl < *Uj N) JjJ_JI oljlu_>-l ^Ij-^-I L5___« 

j-Li ./? I i>-L- _JLa Jj»j Jj t (iU ; ....ll ^L_>Jl oUujJJ 
w»LjJI oLjJ-Jl ^ jci5JJ _u^- Nj t/ ,c, II JJl>_J 
c-l j_>-l JLSL-L . ( _ r u.,Jl j^c- L^LJl (__Jl 4 . » ./?ll LjLaj-NI 
o_«l--L t jjj^^SsJl jj^ JjJlJI oljL_>-l aJN-JI oljLu>-l 
. ^jSl jJLc LjJ |*5o*Jl 4jj^vJ 4>JL oLLJl 

(__J1 oLLJl ^J-P JN Jl jL->-l (J-Jaj jiC-Jl j-ji- ^yi 

LjJlp ^ jipl (__Jl L^-ui jJl __jL_*S|I jj> IJL* j . Lguil j^> o-_J 
jL_>-l j jjJjvJI ^j_>_u-I . (j^J>-JLJlj 4^r_sJl oL-lj.i __i j .7. ,.»■ 
j~s\ -Ui CjULJ Ll .^-j-JL»- oLJN ^Uaj-^l JNJl 
5J j_i. o-.j_>-l l_l Nl .JL-.^. jJ> ;jUi_>-}II iJN Jl oljLu>-l 

(^LjjjJl jjjjjjl . LjI jULp LjjLLj OjUi-l (_J| i_JjL>Jl 

oljLu>-l ^L-I _J_c- i-_JSLj^>Vl ^L-Jl __9 jU.j-o.JI oNLJ 
LsU LLJI LSLj^Vl UiC^JI oj_u>t .i_-U_>-Nl iJNJl 
jjl JLa jLS lil L» JL)JL>_J __s i-JLjJJl sJLa __Lp SJjilj-JL 

j-_U9 _^_> j .- » .....^ . j '■ « ll jl (^ uUw Jl jU . uJ l i_ — ,.- > - OjL-Us 

^> jJJJ ijSLj^^l iuUjJl aL-o ISMl ouJ (_J_c-L Ul* __Lp 

oL__UL__Jl «LL|_j ___» U.S. National Academy of Sciences 
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oLJI JJjlS" L5U>)I ,__J__':Jl fl__>___l J_~- __Ij.> 
Stephen ^- ^jlJ _hLj__ __« J_S" L_ Ij-Jl _-J . j*-SLx_«Jl 
Carnegie Mellon j j_L_» ___£■__ jL_ L*_»L_>- ___- Fienberg 
5jwL> ^ji Samual Krislov _ijJ_-_jj_S J_jj_-L_.j University 
u_JjjJl a_^JI _jjJ__>I j t University of Minnesota L j_- jj_« 
__j ii_j_>-j^JI oU_Vl __« j-U-nJI oJu__l .1988 <__• \jh jJjJu 

t^-wttjJl _jNL- _yi <u-*2> ^jjJl oIjLj_»-I ^Ij_>___I t^jjJ_Jl 
-jLJI __L _,_> ^ipI Ljup j....» L^jl>__»I _jJJ i^jLLa oLiiLo 
LJ_Jl L_SU_Jl ___ljl lilj . jLW __J| __JI __J»-_jJI jl 
jl -^-i t_;jL-jJl ^jj ^ JN-Jl _j!jLj_>-I __Lp j__Jl 

. _jNL__-NI -_j ^JJl __l_b-^l £1 j3 _-j_ 

£1 __s _L-J ^ _ijj j-p j__J j-_ JL___J yA J_» ( j___N-j 

iup J_»l _J 1 ĕ- jj L__p . L-_-LJl 4.L..-JI i) J-j _j _j|J_-^fl 

^JJl _Ujl — ^j-s— 'jj _)_ j _ t L j_»l jl)J_>_J jLS_ _JJ __l j.i.Lp 

LjI j.tc- <__p jL_>_i jv_ 1 jL_>-Nl 1 j jJ_Jj _ j_*_JJ - g » ./> ■>___ 

-JLJI ^ __ j»j_c- __« «•___. Ju>-jj . _j jJ__Sfl _JJ_ __Lp £Lj 
. aJjJI j»Jj£- ^LJ <jI _a_-Nl __JL-Sfl _j ... L." L_SLjj t4jL$Jl 
.__oL_j.Nl __« i_> J^L_i Ljl <uu_>- ^jj^ _jJl ^>Jlp -l_j 

<UjL_>Jl <U_jJl J_J t jjisjl Lfj ./?>ti jv-J ^jJl «uiLJbJl j^-j—lj 

t «Uj_ j>__ ____ ^Jl _jL—L_a» jjJujj _jjJJl _>_*__ j-aNl ___^_J_JJ 

__« Lj_n__j ^JJl _jIj_>-^I ^l Ll . iij jjlj> l $ : <Jj 
_jL-_JI j_o «Le- j-«_>-j> j-fi i, L_l ■ >-Nl __JL_Sfl ^Ij_>_i_-I 
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ic- j^*j>^a sJl* jl . L*jLi>-l jjSLj jL? ^Jl aiSLJI <L5l jJL«JI 

^^LaJl oLol . ^JLo V>-N I Ljjojjj i_jL^>- (jjJJj i ojJL>u> 

. i-jJl jj^a^jjJ JLj>-*>L! ^yJI jJl 

iiljwJl oLJjJl ^ LjLa^I ^JL^I N 
jjjUJlj ^jjSJI ^Jpj ^Li>-Nl jjpj iJLUJl jjp iJLJL 
j j_SJ L> LJLpj . 4_1jL iw^JL-l ojj>JI jL^j^I jJ-p jl 
jl ajLo- ^J-p ^Lu^ oNL>Jl oJL* ^ ULo ^yJl oLiiLJl 
L-U $ II ^JLJJ bj 0 U.«.t iLJL>wJl A. r .^L Jl ^jLoJI 
<_$Jl oIju»S|I ^l jS ,j^u jj» j^L-j J liLi . 5JL>wJl 

— ^,,^"1 LSj . ^jjj>j (_jl JuJLiP (_$JL>cj ^jJ i 4j j...>«jl oL>l !l 

*La^l LJLp vJJj^j, JL5i tLjl ,/>5ll O^LJl j_« ^-iiJl J> 

jLjj . oLiLJl oJL* o^LLtJ ^J-p Lj-.a.'i oLiLJl j ^Ljo 
t oJLftl,..:..olL iiLcJl oLljJl ^j iLsLap-Nl ^iLJl j»lJi>c-J 

LojjJLJl j_p SjjLJI L_pLjl>-*j!I oljlj-Jl oJ^I - JJ 

(jLa.ui.1 ^J.p SjjJl ^j ^L^I JJLaJl IJl* o-*-j . oLuJlj 
. k-JL^Jl oJL* 5JL»Li ^j J-Jl i. yj^ jS- oNLj^-NI 

rtl^yi ^yjjui LLa. (juLlll ^{«' Ja 

^ jl5 LJLj-^jJ jJl ^J^-Jl Jl>J J jJl>JI J^~l 
jj> ^LiL (^) . J jLS" .«L-^k-Jl LlL-^Nl» (.jjjjL 
(_$ j-jsLo jv-*l jji LJUaJ j» (^ jj j ^ <_$j jJjjjj oJL>wJl oL^/ Jl 
k-jLi" ^j oj Jl oJL* 4_j o_-Jli L J .h i\ jLS" . oj Jl oJl* 
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tThe Foundations of Statistics «•_-*___>-)/ 1 oL^U i^LiLi 
^j^___<_5 -_,j Jl __L* --JLj-s-NI j-JaJ . 1954 -____• jjLaJI 
^ -JL-^Nl ^I-L^J ^ywis JSLL ^UI Jlc- .cJJ 
, ; . 1 .1 ^ ^j—LJl jj-ij t- J _-L«__- __i JjJ-jJI Jl^j . j^_jjL_>- 
.S*__- jJa-^Jl -JL__>-I oJL5 lil . -j-SU-Jl -JLJ1 oNL__>-l 
-^LiLJ -.,.,„ JL Ll . J-*j-JI JJi * j-Jl <__-!>•_-; t ___J__P 
-JL___>-L LJ_u J ~^L_>_j Nj j»Lp j-j--» ^y» -JL___>- > _ , Li 1 _ y -_-'--' 1 
-j>Lp JpI ji ^L_». jJ jj* -JJ ^__*_j L JS" . -__^L Jl _jjjjpj_J j5 
_l _-_• jX_J jl Ij-J ^L-_j . -_C_*L__- -. .,^->_-tJl JL__>-_I Jj»->J 
jj__il . __jIj_>- _ I -JL__>-1 _J_p ~_S_>JI J__p L ^jL>__iVl ^w^jL-j 
. -iJJj __Ip _.,.... _J_»-| Jl J__LJJ _u_l ji ~AiL< 

j»j^j_- i^____*- _,__>_-- JSJ iv»L> w_>_- JL__>-I -UUL- 
-JL__>-1 jl j»_*j_»-1 jyL jl ^ji^-w-JI __- . __y-_i ___< - -^LiL- 
I Jj-j t '/.72 JjL-J LgJl jbA jjAi L_Uj '/.95 JjL-J J_ujl J jJ__* 
Lj_>____- — -LiL» j-NjjJ . I g ■ - a i oLLJl jt_^JJ-*L__- ^«L »L) 
oNL_>l L_jJ ( j__^__>__i jl t ^_s_» jJ jj> (__-___> ijS-j j—_ ^ij^ |j 

lil c \— g aJ JL-us-Nl -JLi J_p ____Jj __s j_» -_C_jL__- 4. .,(?>_-t 

-___L_>__ . ______ i-j-tj-j -_>___■ oJl* . Lj . .. _i iJLJl -JL-Jl-JI o_$_>-Ij 

jl a la". o 11 (jil J.7.-...J . -J jJ jjL L IJL* c j j : 5 L - j»_^__xJj (jj-Jl 
. -jljJl Lailj_j J jJ ___>- t-_iLS_l oLjLJl c-Uapl _U__ 



__i John Maynard Keynes j-__-_-S - , jL_-__- j j_>- J-^L-J 
JL__> _1 cL>-j jwL, 1921 -___, La yLi ^jl oIjj_5jJI _L_- j 
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. 2JlLl>^> iijjJaj LJU.:?-N1 £_« tA Treatise on Probability 

^J-iJ Jj-c- ii-Jl ^J_J L^UL- o j-$_U >— >- aJUj^-NI c-JlS' 

. 4.'. : » . SJUJ I g .,..aJ «U-J-Jl ojUa_>Jl j»_fJ jjjjJl t ( j_aL>__i , _'l 

-__*U_>-N U_J C.. -Jj tj jjiJl ojU-->J 4J>_~J a-JUjj-NI cJLS' 

^ iJjLLjl Ujb- lil oUjNl iJlA j^Pj t-owsJl jj» . ^Jj-lJl 
Jil jJJ j^Uj N . 7.68 Jj_*^_j ij yA j 7.72 Jj_«_«_> UJUjl>-I 

«Ll j-^S" jUtl . «ISjJl ^y> *U-JJ _J| J-/3-I (»L-Jl (^jL-__>Jl 
J_>-l j-o U -_jJ_>J iiJjJl 4-JU--3-NI ii yuJ ^U>-j U lj.il; 
. c-jIJls-S/I . lj : 7 ^J-c- ojJ-aJL) ^irjC U .:>Uj . jl jJaJl SL>_Jl 
iJU*__>-l ^ j>- jj L_i jj*jj «-I j>- oljl jJLSI iUol ULSUL -Jl -_sU?lj 

J jJajk -JU__>-I jl jl tJjJl jU-jJl Jjo Ij-P jJa_Jl J jJa-J j-Sl 
^jiCoj <jl j^-iT jUM . 2 jJl jU-gJl iJUls-l -_a»..u? (_5jUj jJaJl 

jj»S/I -JjU- U!p -_->_j N . ^Ja-Jl <u-j_r j ji\J jl iJU_>-*>U 
JU__>-I jj-j UlU__>-Nl oli^UJl JUaI ULSUL . (j^ajyj Lfr,/-.«j 
j.L.o 11 J jJa_* 5JU_->-lj t4Jjtj.lL Yankees j-5JUll Jjji jji 



|jp 



(_J-*_o -Jl o J_>- j_J_JI J jjjsjl ^jjo j*)U- J-<-Xj<j IJLSsj* j 

jl t^j^jjl JbJ_>J (__» «UUJl «UL-jNl Uc-jJI ^J-C- UlUj-a-Nl 
ttJUj (__» j^£ (J-a_>-j .UjjJiJ ^JijjJaj UL!:> _L-i Ji^l ^J-c- 

IJl$j JiJ .U^>_-JI iJU__>-*>U ^j^Jl (< Js-JU U^>Lj <Uj 
tiU_>LjJl iJU__>-Nl (j— w-l -J j j ji. j-J j5" j^w-j jl J_i J-o-Jl 
. i_ij jjp jaJ j5" JUpI 4jU5jJ JajjJ -JjL>_j> JUa _->J -Jj 
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oLJy" ip y*z*-» jj* _-l_>_i -JLj_>-*>\J <*-ajy«j jl j-t^ l^^' 
-._r>L Jl ĕ:>LJl J-i-oJ _JLS' (__Jl li-wiLjJl oLL^>Jl 
q •/>" <_y-*J-9 . 1921 <L_* (__i «JLl_>-*-'I 
Jajl j-JJ ^LsL» ^LJLa LjJiiljj jl LaJjLlj JlJI (j^a_><_jJl 

. jL__> (jJaj L_> t ^ala'. Jl 

_-l_>Jl I C^"^ cr^' aJLj^-NI <Lj Jl tlJL* j_c-L-j 
^lji Jlp -JL_>- Nl (_JJ N jl . <L;L__>-)n ^oLJL jl jiJl 
j>L_Ljl __« L^L___J pjj ipJuJl o NLj->- Nl jl Jj _j1j_>- :Jl 

JJL- ,_-— -Jl *LJlp oJ_-_) |j_j . (j- r ,.."..».oJl (^L^-JjjAJ <L .,<?>-jJl 

Amos ^j-SC^ j_iJ (__- j_alj Daniel Kahneman jL-JLS" JLJI. 
(j^jJjJl (_J) Hebrew University <Lp j^.ll L*-«L>Jl Tversky 
. 4,,/7-^jJl <JL_>- jAJ -...^iJl _->_Jl <LjL-p Jerusalem 

i___>_JL oL_JLJIj _jL..'....«.....JI (__* ^iw jjjjj jLJLS" <»li 
(_j! U ^ lL>-cl L«_«->- . --JLjl^-NI j._»_-j" l_g_J (j-*L_i iijji» jj^ 
_->J -_iC>Jl P. Slovic dLi jL- . <—> °j'i J r > -' J-^L-) L_$jL_5' 
Judgement LJnder j_;_>__Jl j _*L____C___- Nl : Jj_jSL_j_JI 
-_e j_«->--- ^-L_~j LLi . (LJncertainty: Heuristics and Biases 
(j-jjJjJl _jLl-Jj toLlSJl _jjAJ_J iJL__>-Nl (jyg j./?; II ,_-- 
(__*LJL- £_. (Jilj-j l_u>-l IJ->_j -J . (j-j^LJl j-Jalj^JJj c L_g___9 
(_-_■->__- \il Jaj_- ojji (»J_c- 1j_>- j Jj . ^.SJa; Jl JaJ jJJ ^LsL» 
Sj.jl-JI oNL__>-:Jl <u_J LJ t -jjLtll «Lj Jl Jl Jj-^jJI ^ 
j«_^J_Ss_»_) (^L—i^/l jl j_» <_Jl jA_v? jj L J_vaJI . 4_aJj_>_Jl 
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J^j 50:50 Jjl-^J ojLJI ^j^uJ! ^-^Jl JL* JiLbJl 

«Ljj~j juS^I» 

^ '/.90 Jj_«_4 j_-j (j jJJl J_>_j jl 4_pj_>JI _L_>jVl j?-~>J 
J jjojk 4-Jl 0 .:?-l /75 Jjl*_~ jj^-jj jJa-Jl J jJa_* 4-Jl 0 .:?-l 

Jl ,j-N-«-J *Jj-?Jl _L_>j;>U j-jc-LJl j^» J_>-l ^J^»- *- j ■ j\a» ll 
. (J ysJl IJL» 4-l«j Lj olj 4j jj 4jjJ y j_j 

*^oju>_JJ ^L__>-l ^jLJI sJia 1 1974 ^ySw jiJ ^Ji 
__LyL ^Ji .JLLOUl ^jiUJl ib-jj» ^Jj . ^L-_»-^l ^^-SUJl 
1 . ... ; L>-_j__J _jj_iJL_. 4_-_<>L>- j-o Patrick Suppes ^j-jL- 
oJl>-j L> L_"L>_* k_ij jjjs- jJjiT cjLjjjJu *-« (Jj-jl t a_JL»__>-^L! 
jjJJl ( j^L>__ijU j j_>w_j aJI j_JJ«-; L_- . ( __S-~« j-iJj JLJLS' 
. i r -__i__Jl -_^^L_>-I L 5 k;.- Lkily t~-_j*Jl I J_* ljJu___>-l 
! ^j-oL- ~-_ j^J oNL__>-l a_»j>_>- JLj* 

0 J__"l 4_>__» 

A>w_il «_J 
Ijj-aJjJj «Uh-JI ^ jL_o 

tWJ -_j jil 

JLSl = l__>- 

JaJii L__S\_>_> . oj_J_- j__e- L_j?Lj Aj JaJ ^Jl IJL» L_j_L 

l~-_j_ojJl IJL* j_o oLjJajJl j_o A__)j_ > a ./> i J_>_J (jLi__il 

JLJLS' JLS" lijj . i-jj Jb i»JL*Jl J ^yb oLjJaJl oJt» __jbl jjj 
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ĕJ- r a.»Jlj ĕJL-^-jJl iJj-«-<Jl Ot - J l jLi t(J-?- J 

oL-^LjJl ^ oclJI U V 4 , ./i >, * 11 LJL^%1 

. ioLsA>-^l ^iLJl ojjJj>*j> Lt—J U ^Ljj t^Ju^>till 
iJLjL*-*^! JJjL-ll i_$JJl LL>- -L_>- jJl jj* ,j— >L» jaJ jLS" 
^jJlj iLjUis-^I o">LL>_Jl oLlL" ^JLSJl jLi liL 
^LlI _y ^l L-jLl," ^ Ljj^ tLp> SJUli ^ ioU oLiJaj" 

. jJLJl JIjj^M <_$ j^~o (_yj.il oli^Li-l 

*Li^l jl ^ iLSUw-^l ojjJl ^Jli- iL-L-^l ĕ j-xJl jl 

L^jL^j ^j-SLo-j t^Lij^U oL«-jjjJ ^^j* |>j-L»Jl ^yi ~> Jl 
*V l*j^ ^ j^jLJI IJl* J-*?" Jl L-^Lj ^..-iLJl . ol ^JolJL 
. iJLjL^I oLjjjJl ^ J-oLJlj iJLjL^I ijjiaJl (_ji Ij^i 

2 . >\ jj \\ i 14 •. ll ^___?1 ; n 5 i_j.lJ_»Jl oL-jjjjJl jLjlpLj 

oJjo i_jL-_>J JjLo^/I j-^LLJI *LJLj1 ^jN-a-^Jl t LJLoJL*-"^ 
Lj_lp L.L,l" ^jJI i_wi>LjJl Jj)L-_oJl ^ J-iLcJJj oIj_-*jl<JI 

jJ-J i-JLo-L-a-Ml j^J . oLt-jjjJl (_L« jJ oLLJl |»jL>r: ..." 

Jj»j>J ĕ^__j>Jl jj-f>Jl cJJj J-sJ t iJLjL^-^M (» j-fio (_ji iJwjLo 
iL^>L Jl jLSoSll Jajj iJjLwj i aJLll»-^! ^J-*-» Ojo . (j-Ul 
LJLjl»-^! oIjjI |>Ij_>iJLw-Lj toL>Jl ^iljj ĕL>JJ iJLjLs-^L! 
. olJj*LLjlj 4-^JlJI i_jjL>»JI ^L j^~*J iJ^j jJlJI 

. i.JLo.".>- > y I ijjiaj ^jL" oLjjjJl o j£s LLL) jl ^j-Co-j 
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LjjS^ -^Jl_ ^__c-) -_«JlJI ^-p oLujjJl ^j_»«___J t ^«iljJl ^Jj 
L<_JliL- J UL> (JL-^Nl ^jjJl oL_Ua_u J5 ,J 

i cJLdia-_9 > j'l i JaJ jijJaj oj . ijoJ^Jl oU-iJl { jJu>-> ,_Jj ^»_SCJl 

v_J__Jl ^Jl Jj-^j jJl ^j Jjjt^ LjJ 0j£-> ilU- S jLp ^j-aj 
^ CjUjJjJ ,_JI (Jijj it_-i~-Jl (_J i-J_>Jl jj»j ciJ^ 

.JL* . ./? ll (_J J->-i (_r*^ jLlauJNl J^j J jJ» ; 4^»_J__* 

jOl j j-o -JL>J iJLaJ-^-Nl ijjJaJl oL__jLj J .... ta j j»Jo -JL>- 

. iJL»--»-^! oLnjjjJl ap j«j>_- jp LjJjtJ L^5\Jj oL_>Jl 

jjioJlj (^jLaJI jj&il ,j4 oj-> iin IjU 

iJL»—?-^! >—-w3j ,_J -Jj jjPj^J jisJ a._^.v. Jl AjjjJl c-JL-" 
l_$J o j-*J N il-->y t 4._0...aJl oLJ Jl iL-J— (___dL__>J U_J 
£?-j_JI (j-SJj t iJLaJL^-Nl oLL-w>JJ L>-L_i cjLojJlh^JI i>jJaJ 
_JLL_nJI _U-L ^ ^L _Li . LgJlS _l>_j 4_JL.>.--'>- > AJ j^-pJ-5Jl 

(^jj isJuJ_>- kjj la i j j-la-J 4-SjJ (_$JJl oLSJoJl (j_ii » ^ - II 
(_Jl (___»i Jl ^j jvw__5sJJ -JjtJl 4«..,.l?1l Jli-_.| ^jJji» jP oUjjjJl 



i_ik_Jl , -^^l 



J_«-*j iL» oLO (_J ^JLJ .T.j JLa 015 lil L> ^Aju 
i?-L_Jl (_J_c Ljji j^Jl^» (_sJ'j '«Liwl^Jl ^jJ-JI (_y-il y Js- 
(_j t L_j j ? Li.»... l_$J ^isjiJl jj olJJLot-j jLSCiL <LJLJl 
aJLjLp y>-\ ^LSjJ oL__«jJ jJ t j . ./> II Ja__ij (_J L> oLSLa 
j>-T (j__? jj ^jj-^ LJLjil JL»__i (_j j-jJaj jl ^ 4_Jbcu kJoj 



j 
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^ — 

L US^LSwo jNl ^J^-hjj AjjjLJI J-*j •* jJl 4-*JUj ^jL—sj j»J 

^^Jlp^Ij (_£ j^-l (j— S" jS" JJ jj° j-£ Ujj jl . 4..,, d', i ^JU-jj >__A."J>j 

jl i w>LjJl j ^JjJI ^U-VL \ l g-sad UJUl ^jP 
<ILCJL« Jj>J iijJs Jl»*j jl JjUo j>-T ji- . ^ ^LJj 
«LjIJ-i 5JLS' (_j jULjjJ jl jjWl jL»JL_jj jU-Jj *ĕj_-Jl ^r*^-' 

?JUl ^JkJl ^iUL^Nl 
<LoLj_>-Nl ojjiJl i_a.aj t ^jj j JL w Jlj (_£jUJl jjill Jji-Jjj 

<L^JUJl i Jl J-?Jl ^ k « a ^ji Jj Jj>_Jl lj_» O jjji JjjJ . 6j ./}'.'. a 

* - * II LjjJLwj» ji c-_ >_wvfl <_<r->- LjJL»jc_»I j-Liilj . <w_«LJl 

• ijrij^' jJUJl Lg,a./>j ^l «UiLiJl DjU_^>Jl Uj>- 

JbJ 

^j\jjjj 4 i\ tfJ>-l OJJJ t <*-— _>_»Jl J-__L>_»Jl i Jlj->- (^jJ L jJklwj 

dJl* j jj_L>__jj j-dJJl ^U—Jlj JL>- jJl (ji^j»-; L»jjj 1 1 g " '« -I ■■ 

. L_jI jjJ^ (j~> ĕjjJl 
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IJ_- JL>_- I j^jkL* (jj-jJl JL>- ^lj *L_JI >____, 

a^^' • ^ r 1 C^J : o^J-^ J! 

Ll . --jJL-J ^ ^~Jl N 1 >-l -J ^*. Jj^l ^j^Jl 

.^^JL^pI jp lU-i ^il -J { jJ>y..nZ...A i-JUl ipj_i_>«_JI 

^jjJl-I ^-il jl j_^j^_»_jl y*\J^> ^\ ysA «-jL j_>-l 1 JL3 

. oj^j Lj oJ_>-l L *___! 

jl LJL_J J_-LS- ^SoI ,J ^yJlj Jj^l iPj^JJ Jjil 

* t «• 

£■--«_>- jJ-*j jl l _r a; * ,! -*' lS*- 1 J , ~ > "- ~ - " '. Lv-«lj oL <>__jJl>JI (JUl 

Lg_-i Q-»JL^r_:-^l kijL>tJ^/l jAJU JL>_J I-Lgjj . ._• j_Lw Ojl^-^l 

^ .jJl, dJJi ^j.l ^l (J L_Uj tijSL-w-Nl __JL_^I 

^ ^j.j.^OI LJ_T ^Ll>___J o^Lj. oL__^___Jl J.I jl 
4J_____- oLI_L__--l aj^Aj oJj>- ji ia-JJI oLojj^-ill olJ-L>_- 

<jj^iJ OO^" ,J! U>^- J* ^ jjLLJl jJ^_ 3 tL>-Aj j> 

*LJLp jl SjLil ^yj-l dJJL_* ^jiJ jjj . l-g_...,__J cj|jj-i__Jl 
c-jLS" ISLi . jjy-Nl a_J_Jl J_-_L Uj jJL* JLp L 4_- j_»_>_>i 

Ms l"_JJl "_C-j_a_>_JL_' ijUaJl "____£> <lp j_>_>_- JLJl oJL* 

oIp^_>j JLa jj-SL_ jl i~_-Lp pj-LJI JL>_vo ^j i__^>_p 
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o^b>_* l^Li» ^jJj ^JU«->I ^JL-^I ^Jiiu-J Ij^S 

«jjJl jr* i/^J^ J- L r J ■ Jr» jr 4 U-! £-«-J (J oljlJwlj 
^j>iP *>\i . ^h^Ij Jl *La>-^/l Lyaj^ ol L-» <LL./->-Nl 
_J j j-iiL N jl j j-S jLLj N ^JJl *LJ_Jl ^ j_* ^jsil ^l 
<.*i ~_JLc-I j jS" j^c-j tlaljil ^yJl oljjJLuJlj o*>L»_Jl 

. i~ij_~jl ij JaJl jj j\l~.y ^LS ^jA JjUa 

ijLS" ^Jla __SJ jj -I ( Iju^ -I j_JI » ; oJJl>- jJ j 
^LiJl Ula o_j_>- j . *L_>_>-^I w_JL-l jjJaJ {j* J-Li ^ijL 

<_J| CjL jJl-j» 4j J J jjj» jl 4 JJ-S Oll jJl-j» 4j J ^jA J->-j 

oLlSJli Ljip j^^Jl ^J-"_.-j <Ui~i c^JL>___*li t oL^iljjJl ^ 
j-*-> ^ljLj- JJJu o^-AJ^iJLi . <l__*i>L_JI jj-«jJl ^/Ju 

^jj ^J-S- Jil__>Jl Ojji L_i . Ju-P ^j-* 1 j' J-J' ^Ja,:_J 
^-JL-^lj jj-^Jl C^.JLi^l jJJ .^LlSJI J*>L>- JajLjJl 

.o*.L>_JI ^ ^JlSJI ^ Jajlj Jl jLJil c -h:,/_ w.L Jl 

ajLc- <U j5 _ __>-J sl j.:--i jJl>t , ,..-,u __jL_J| Ul* ji C-Jj (jiCJ 
J-«_C_J J Ij[ JJjj 4 Lj-Lo Jailj jjj jLSJMl J^o APja>o» ^jp 
^jj» A-LJlj 4j> jJaJwJ -jLSJI IJl* ^ll>-I . l_Jaj J jjjjl J_»L 
J*>_>- Ljj-^L>-I ^JI ^jJalJl jjSL" N JLij .^>cJl 
^Jl o jjaljl t^jj^J-Jl j yLll ^ji *La>-^l jJlc- 0*>\i»-l_u> 

J*>_>- L>».Jl jl Lp j£-\ LJ CJj^>-\ ,_y~-_*J j • ijj^- I-*jL_>_j 
£yj>\ y (j-o ^J-SJl ujLo- ^s-Lc ' Jl* JL_T jJ (__!>- ' --jLSJI 

.oJUl oIj ^Ua>-^l 
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^-J «L_p jl ^cS ^JjJ J__p ^ljil j»wU- ^^ju *Ai 

^l j_-l ^ jj---i dJJS ^j-jo UJl . __U __S" ol jl ^l jl j^-g-JL; 

sJlA «--JUt- jj.i 1__jL_S\JJ _$Jj_?-l ^jlil l ^JJ> - j-W» <-U-P 

. 4» jla.o ll 

SjjJl ^ lj__«_w ^ CplyJl 11* ^LS" $ 
«U-ljJtJ e-lyLJl ^jAaj --jLSJI lJ_a> _jjL jl __Uji Jj . <LjU__>-NI 
JL-J ■ ^Ua-a-Nl v±-_=--_Jl pJUJ <»U_s__j*>-Jj l£j_-i>j_jl IJla 
N ^ -L_j LgJl Jji_pl toMLioj LS" __jI_S\J| ^-^»-1 y> ^j L__>-j_-l 

p-*jLil U ^j-* 1 Oj-jU__>-NI _$-i JjU- JJii . aj-J <u_^L)j 5 jJ>- 
>_.- :JnJ| aJ_A spI JU-UJl ^jj> -Jl , lLt-c-I IJJ . pU___>-NI j_>_j 

. AjU-_*-Nl ojjJI ^ Jp jJlj i___>_Jl -__£; JiCJ ^Jlj 

W. H. Freeman jU-j^i .j _ j-$-?J <_$ j-SU__> ^JLiLj*! 

.__jLSJ| li_A O^-^l 4_>JL<Jl A>wjJl oi_A jJLJ Ij^U JLSl 

-t;>_-_Jj <uL_J Don Gecewicz (J .t,:. ; .a.,..\,f> j j-J ^j_I j 

jj-jli ^j^U-ij Eleanor Wedge ^Jlj jjJLJI -iUJiSj i-_jLSJ1 
t(i_JlJ JJl_5_>Jl J-JjJj) <l>-I jJ-U U $ -LJL) Vivien Weiss 
iJu». U_-J j U_-_*l ,_$lj <_$JJI Patrick Farace ^JjLi -iUjJLj 
J-oj Voctoria Tomaselli t JJ- ; _.jU jJ Ljj__>Lij i__jL_S\JI 
Meg Kuhta L__~- j__" ^-c-^J Karen Barr jU jjLS" j Bill Page 
. <L\_JI jvj»_ jjp-j j^JUoSl Julia DeRosa I jj^j^ U y>-j 
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Books and articles that are accessible to readers without 
mathematical training: 

Boen, James R., and Zahn, Douglas A. 1994. The Human Side of 

Statistical Consulting. Belmont, CA: Lifetime Leaming Publications. 
Boen and Zahn sum up their combined experiences as statistical 
consultants to scientists at a university (Boen) and in industry (Zahn). 
The book was written for statisticians entering tlie profession, but 
it is primarily a book about the psychological relationships among 
collaborating scientists. The insights and the examples used provide 
the reader with a very real feel for what the work of a consulting 
statistician is all about. 

Box, George E. P. 1976. Science and statistics. Joumal of the American 
Statistical Association 71:791. This is an address by George Box, in 
which he lays out his own philosophy of experimentation and 
scientiiic inference. Most of the material is accessible to readers 
without mathematical training. 

Box, Joan Fisher. 1978. R. A Fisher, the Life of a Scientist. New York: 
John Wiley & Sons. Joan Fisher Box is R. A Fisher's daughter. 
In this biography of her father, she does an excellent job of 
explaining the nature and importance of much of his research. 
She also provides a view of him as a man, including personal 
reminiscences. She does not gloss over the less admirable aspects 
of his behavior (such as the time he abandoned his family) but 
shows an understanding of his motives and ideas. 

Deming, W. Edwards. 1982. Out of the Crisis. Cambridge, MA: 
Massachusetts Institute of Technology, Center for Advanced 
Engineering Study. This is Demings carerully written attempt 
to inrluence management of American companies. Without 
using mathematical notation, he explains important ideas like 
operational definition and sources of variance. He gives examples 
of situations in different industries. Above all, the book is'an 
extension of this remarkable man; it reads exactly as he talked. 
He does not hold back on his criticism of management or of 
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many of wh;it hc considerecl to be foolish aspects of Amcrican 
maiiagement practices, both in industry and govcmnicnt. 

Ffron, Bradley. 1984. The art of learning from experience. Science 
225:1 56. This short article explains the development of "tlie 
bootstrap" and other fonns of compnter-intensive resampling, 
written by tlie man who imcnted tlie bootstrap. 

Fishkr, R. A. 1956. Statistical Methods and Scientific Inperence. 

Edinburgh: 01iver and Boyd. While it contains some niathematical 
derivations in its later chapters, this book was Fisher's attempt to 
explain what he meant by scientific inference, in carefnlly written 
words. It is his answer to work by Jer?.y Neyman. Mnch of tlie 
material in this book appeared in earlier articles, but this is a 
summing up, by the genius who laid the foundations of modern 
mathematical statistics, of his views on what it all means. 

Hooke, R. 1983. How to Tell the Liars From the Statisticians. Ncw York: 
Marcel Dekker. From time to time, statisticians, disturbed by thc 
niisuse of statistical methods in popular journals, havc attempted 
to explain the concepts and procedurcs of good statistical practicc 
to nonstatisticians. Unfortunately, it has been my obsenation that 
these books are read primarily by statisticians and are ignored by 
the people at whom they are aimed. This is one of the bcst of 
these books. 

Kotz, Sami/EL. 1965. Statistical terminology— Russian vs. English — 
in the light of the developnient of statistics in the U.S.S.R. 
American Statistician 19:22. Kotz was one of the first Knglish- 
speaking statisticians to examine the work of the Russian school. 
He learned Russian to become a major translator of that work. In 
this articlc, lie describes the peculiarities of Russian words as they 
are used in matheniatical articles. The articlc also contains a 
detailed description of the fate of statistical mcthodology in the 
face of communist orthodoxv. 

Man.n, Nancy R. 1987. The Keys to Excellence—The Story of the Deming 
Philosophy. Los Angeles, CA: Preswick Books. Nancy Mann was head 
of the mathematical services groups at several West Coast industrial 
firms, became a member of the faculty at University of Califomia, Ix)s 
Angeles. and now heads a small consultingHrm. Hcr contrihiitions to 
the developnient of mathematical statistics inelude somc extremely 
clever nicthods for eslimating the parameters of a complicated class of 
distributions that are used in life testing of eciuipment. Shc had a great 
deal of contact with W. Edwards Demingand was ouc of his good 
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friends. This is her explanation of Deniings work and methods 
for the nonmathematician. 

Pearson, Karl. 191 1. The Grammar of Science. Meridian Library, NY: 
Meridian Library Edition (1957). Although some of the exaniplcs 
Pearson used are now outdated, having been superseded bv new 
scientific discoveries, the insights and the bits of well-written 
philosophy in this book make it a delight to read alniost 100 ycars 
later. It provides the reader with an excellent example of Pearson's 
style of writing and thought. 

Rao, C. R. 1989. Statistics and Truth: Putting Chance 1o Work. 
Fairland, MD: International Co-Opcrative Publishing House. 
C. Radhakrishna Rao is one of the more honored niembers of the 
statistical profession. In his native land, he has bcen named Nehru 
Distinguished Professor and has been grantecl honorary doctorates 
from several Indian universities. A recipient of the Ainerican 
Statistical Associations Wilks Medal, he has been named a 
fellow of each of the four major statistical societies. Much of his 
published work involves extremely complicated derivations in 
multidimensions, but this book is the result of a series of popular 
lectures he gave in India. It presents his caremlly thought-out 
concepts of the value, purpose, and philosophical ideas behind 
statistical modeling. 

Tanur, Judith M., ed. 1972. Statistics: A Guide to the Unknown. 
San Francisco: Holden-Day, Inc. Fbr the past twenty years, the 
American Statistical Association has had a prograin reaching out 
to high school students and college undergraduates. Committces 
of the association have prepared teaching materials, and the 
association has sponsored video tapes, several of which have 
appeared on public television. This book consists of a group of 
case studies, where statistical methods were applied to important 
social or medical problems. The case studies are written by 
statisticians who participated in them, but they are written to be 
read and understood by a high school student with little or no 
mathematics background. There are fortv-five essays in this book, 
each running about ten pages long. The authors includc some of 
the people I have mentioned in this book. Some of the questions 
attacked are: Can people postpone thcir dcaths? and Does an 
increase in police manpower decreasc the incidencc df crime? 
Other topics includc a discussion of close elections, a brief 
description of the analysis of the bedercilist papers, how new food 



^UJI Sljj 458 



products are evaluated, the consumer price index, predicting Riture 
population growth, eloud seeding experiments, and the aiming of 
antiaircraft fire. 

Tukey, John W. 1977. Exploratory Data Analysis. Reading, MA: 
Addison-Wesley Puhlishing Company. This is the texthook Tukey 
wrote for first-year statistics students at Princeton University. It 
assumes no prior knowledge^not even of high school algebra. It 
approaches statistical reasoning from the standpoint of a pcrson 
faced with a set of data. 



Collected works of prominent statisticians: 

Box, George E. P. 1985. The Collected Works of Ceorge E. P. Box. 

Belinont, CA: Wadsworth Publishing Company. 
Cochran, W. G. 1982. Contrihutions to Statistics. New York: John 

Wiley & Sons. 

Fienberg, S. E., Hoaglin, D. C, Kruskal, W. H., ancl Tanur, 

J. M., eds. 1990. A Statistical Modei. Erederick Mostellers 

Contributions to Statistics, Science, and Puhlic Policy. New York: 

Springer-Verlag. 
Fisher, R. A. 1971. Collected Papers ofR. A. Eisher. Edited by 

J. H. Bennett. Adelaide: Tlie University of Adelaide. 
. R. A. 1950. Contrihutions to Mathernatical Statistics. New York: 

John Wiley & Sons. 
Gosset, William-Sealy. 1942. "Student" s Collected Papers. Edited 

by E. S. Pearson and John Wishart. Cambridge: Cambridge 

University Press. 
Neyman, Jerzy. 1967. A Selection ofEarly Statistical Papers of 

/. Neyman. Berkeley, CA: University of California Press. 
Neyman, J., and Kiefer, J. 1985. Proceedings of the Berkeley Conference 

in Honorof]erzy Keyman and Jack Kiefer. Edited by Eucien M. 

Le Cam and R. A. Olshen. Monterey, CA: Wadsworth Advanced 

Books. 

Savage, L. J. 1981. The Writings ofheonard Jimmie Sa\>age—A Memorial 
Selection. Washington, DC: Tlie American Statistical Association and 
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362 ,_,_nll plj_il 
80 _»ijVI " ijjjjJI _jljL-iiVI 
192 /95 ; ; ■ ■■'■; (jjj-Lu, Lljl 
201 "jjj___1I jl jjVI 
211 <j_j_jVI _jljlj_-VI 
99 _jljjVI j _iljj»VI 

333 (jU iuJJ J_al 

70 ^j-uiLijll ■ -" ? -H JL_»I 
405 JjIjVI 

372 ,308 .262 .248 .217 .187 .170 .125 ijjjjl 
374 ~j_j_JI ^jjjjI 
47 6jfejJjVI 
220 Lil j_ jl 



469 ^->JI 



322 ^l ■?.*■■■ 
224 <LJI 

.128 .127 .125 .119 .118 ( j *• ■*■*•) u - j ' ■ 

218 

6j_J F__1 - •* I ' fl J _JI )lj «'■■'■■ I j "' 1 

123 ,jJtL_, ^jUjI 

300 <J j_. o_j 
187 ijijlJI 
201 I •'•! fl l ■-'■ ■ 
421 <u_UJI _,ljj_ll 3-iij 
245 (.,_, .j) jjjl^ 
365 ji.ljJI 
53 u J-".IjV 
146 .145 (y-jJJ.) tfjl£>ljJ 

249 ( 0 bU) yjjjj 

249 (.^__, .j) u_jj 
333 .324 u__- jj 
209 ,jj£ji jj 

.355 .351 .350 .347 .346 ,214 (-rjj?.) u-S jj 
443 .403 .402 .356 
351 S.wlnll oL,V jJI ,-i u__ jj 
404 ,402 .401 .356 .355 u_- jS j u__ jj 
63 (jj-JI ijJjj) Jjj 
316 ,172 .163 IjJ jj 
136 uJ J>JJJ J— II 
'03 (-J -1) ^Ji 
9 oljUJJ Jjjj 

139 (jjSjjJ) t^->^ 
295 u^jj^I CjjaII 
.243 ,242 ,241 (— jja, u— -aja uJJjl) _.! «"■■.' 

444 .352 .244 
406 ,404 , 398 , 397 , 396 , 395 (jjLi_jj) jlu 
447 (Jjj) --lj 



184 ,181 ,180 (.*. .;r) JjL, 
187 Ju. jloJI j_*JI 
353 <j-jj_VI <jj--jJI 
170 <j__JI <jj_wJI 
320 i-,j_JI oIjj 
150 illjj 

47 uJJjl-iJ' 
362 <jjIjVI £jJI 
193 ,187 ,185 <ajjjj;»jJI (^J^I) <tJjJI 
164 JjJjJI. 
301 ■*■■ -| ■ ';■■ 
212 <Jl___VI <JjJ_i oLj^Jj 

378 SjjjJI Jj_I jj 
416 .414 .413 ,412 ■_■" K _ j__5J_ ;ja_I jj 
271 j_uVI -tjj 
114 ,113 -JIIIjjj «JIIjjj "JHjjJ '^IHjjj 
141 ,139 ,138 uJ jj 
252 olu-JI _-.■ j JJJ9JI -v>Li jJI 
227 ■■■'■ jjJI 

395 ,372 ,351 .217 .210 .129 ^nhill LjjUsujj 
354 ,353 .352 .332 .306 u j'i ...njj 
112 uj-ill 
32 ^j__>VI ______ 

298 .255 illLJI 
20 jjjUu 
41 tf j-!>U clLJI 
367 (u-j-il) Jj 
338 (Ja_j -jjjI) Jj 
311 ,310 j_jL 
_ 322 £ jii ...<jIj 
172 (jjjijj) JjjS^j 
141 (jj^j) _u_jU 
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9> 



111 oL-iLjJI jujt 

.331 .329 .307 «306 .178 .58 (_ij-^?-) j- SL - : ' 
353 .345 .341 .339 .333 .332 

204 _i jj-- 
221 (jjikl j__ (.Ijill (jj_l"i 
204 L_i jj- 
393 _,l j;Ll 
368 _;jS-JI JjL-JI 
267 j-_JI 

j .< l j_vi <_ — _jji < ■ * ■ ti<yi .-■*..* 

435 

92 <ULJ_]| u „jjl«nll ^lill 11« (_jj- 

208 (J^-JjJJ 

399 <Lj_JI ._ijL*-1I 
82 L-l j_-_. ik jj___JI _,La__ll 
376 5jjj-JI ' .'j--" 11 
396 ij^lL-JI ijj--"JI 
3j j-j 5 1 j ■ ■■ II (jL__-Lj (jLS I jj L_ i___>-" 
148 ^LUI ^i jjill 

304 <L_aJlj ijjjjJI _<Ljjj--_l 
140 u-ljJVI ';■-•■" 
170 <L_jj_J1 iijl__l _j ■■— ' 
122 .121 .120 .119 (jJI VI Jjl-,'11 
80 »■! yi J j'-'» 

15 <j_j_ji _,l*ljj ^i______.yi jji-.ni 

85 Ojli-JI J_.l->~. 
389 jj=_JI _JUI J : l~-.t l 
85 _.jl__J j ■■■.* Jjl-~ 

86 j. lt*-ll ■ - I I I J .I--I I 

339 _.-L_U '■« ! .*■<- ... 1 -, M 

259 _L-"*Vlj i.ji_ll ojLl__ 
309 iJI j-_ll .-. M.I--I I 
425 iijL ? __ll --M jU- 



31 JjVI (jj-ujjj 
.161 .156 .155 .104 .47 (.__, ojij[) _j_- jjj 
350 .262 .232 .228 .162 

30 (i 'lj m ) _,j-ujjj 
.39 .38 .35 ,33 .31 .30 ,29 (JjL_) _j-_ J-J-J 
.60 ,59 ,57 ,54 ,53 ,52 ,48 ,44 .42 .41 .40 
.89 .87 .86 .79 .76 .72 .68 .67 .66 .65 ,61 
,155 ,147 ,138 ,120 ,109 ,105 ,104 ,95 .93 
.245 .238 .229 .226 .216 .192 .181 .162 
,366 ,344 ,339 ,337 ,298 ,278 ,249 ,247 
433 ,426 ,423 ,418 ,404 
369 (_L_jj) (jj-uj^ 

374 •" • * Cj^^y^ 
233 .172 __£ jjj 
280 .266 (i_— tjj^) _j___jjj 
262 L__jj _j (jjJe.ljijjjjll 
300 (ujjLI) -j ■-_■; 
259 5jj-_-L. jjjJI 
341 .335 (jJjL) J-ul% 
331 ct— _ _— ^1 (^i -_--__- j ■■.!<; . 

43 (Uj^) Jjj 
328 (jjL__jj) _L_J_j 
220 L__jjj_u 
256 ((j"JjJ) (jjj 

224 (iJ-eJ-^) i" 11 -^ 
.61 .56 .55 ,54 ,47 ,46 ,45 ,44 ,43 ISjjj- jjjJI 
.237 .228 .217 .193 .171 .104 ,72 ,66 .65 
425 ,355 ,313 ,311 ,303 .247 
202 .198 .191 .185 (__,L j_ (jjjlijj)) jjjj 
198 _j i*i ij n ill 

(j_ _jij «Lji iii ii (j_*j_ji (j_ »i_____yi ^_iji_ 

93 j__t 



471 ^^Jl 



255 _ilj,~i .11 VI j, jn i.V* CiL-l i«i->[ ^JI _jJ _ gjjn Ujl <j_ Jj---I 
312 «26 .20 ^jjU-JI -_■-■-"• 137 



250 ...1 »« . . __. . 


335 ,331 (<_jjjJI) <jjjji -jjLjaJ* 


410 4__L___7I .-.ia_ v t--H 


356 |ja_j_j u_-jj CjjLj-J. 


67 ^ ..i*,--. II J__U_ll jj_- 


281 ~.1j j - 11 j ■— * 


47 -j*j ■ _1l jj_UI «'■! jjJ*" 


365 .362 _jUjVI _, L --' 


293 •?■<! ._-!VI _jl j_i,jj| jj__ 


74 ,63 '■• -11 <jj_JI -.l£j ^ 1 --" 


239 <LiUi[ CjIjjJ-" 


53 -.Ul jj___JI 


124 "'Ij J_a II — .1 1 ■ - - jj j_— 


.277 .276 ,273 .266 .191 .190 .152 J j - ' 11 


343 i j__l J__uJI 


435 


335 _£_. i-ulj^. j J_- 


279 jjjl ja_.Jj 


183 .168 -_.H--._ M1 _;jj j_|l _i,jjL_l 


ijL__yl JL_L_I _i_L_kj ■! .11 _j-. '"11 


137 3jM Nl 1 j ' J ,j o.j«". 


426 yUaj-JL, 


153 _,(__ j _; jj 1 ^—^LjJI ^jJj—JI 


267 ..._?.* - J-l— j" '"11 


79 ___■ jJI j-Jl yjHlt jlj- jl f J.li 


282 ^ ■ *— 11 j ■ a - _,■-• '"11 


387 «U-U. j_-.UI i. jilll 


265 ..._,U-j_JI Jj_. _ijl_JI j ,jj_.j_II 


377 £_j_J1 jj_ jji*ll 


436 ,273 ,268 _,1_ij_JIj (je-'--'^ 


41 <jjl j-UJI _jl jjilll 


279 J-CjJI J-U JjLL. _,U>j_JI J l jj-.J-ll 


441 ,440 (y-j-l) y-_-j_- 


432 ,283 .278 <j jJI _,U-j_« af i -- 1)l 


173 i,j____ji a j__ii 


414 ■ '- 11 jjj ■■■■j*.lj-11 


415 <i__JI j_ j=. jjJ-j 


78 <jjl__JI «LjjJI 


345 j_il <___JI _jljjj—_1 1 


401 u_- j_ <jj_jj 


416 u-j mnll i-uj--ll 


401 .400 (<_jjjJI) _,j-_. j^ - ijUjj <jj-jj 


4^3 - -.1 r.i-.n 


323 <U__L.jJI jJL-UI 


399 ^jUJI j___JI 


336 5 jUI ■ ■■■'■ 


413 _,„.-,lr,,., J___ 


243 1 ■*•! - •••' 


314 . 310 , 305 .301 .144 ■■■<'■ 


292 Jj_ JjLi_ 


335 Jii,i<-|II 


155 ,147 jjjjj _;Li_ 


12 j j-Jlll 


229 <______; 


343 _j jj_ll 


221 jl_jl _ioj___l 


421 ijlJJI f.ljj,VI jj J-__ll 


239 (_,Uja_) -ij-j-L--l 


39 jtUlll 


288 * ■ * 'j-*- Jl ^-la Lt-a-JI 


433 _;j_,L_JI u_u_-ll 


434 ^'-H^' yl.^i 
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325 djjjjjjj ij Wi i n lj jrjj». ^Jjili 
48 ijjljjjl oUjjJI 
180 iiijl 

.143 .129 . 92 , 64 .29 «14 . — yi SjjUI 

«365 < 347 . 344 «290 .238 . 235 .211 ,144 
.433 ,429 .427 ,427 ,425 ,423 ,422 ,417 
447 ,446 ,444 ,442 
69 ioUll 4jjl — VI SjjjJI 

423 <jjUaj^VI (Jj-", JJJ ^ JJ-* 

192 ,49 <jj j-^jjJI SjjjJI 
217 U™ jjjl SjjjJI 
426 ,11 «UJjJI SjjjJI 
408 "^^ *jj-» 

E 

110 ...<JJj > j"jj;"^^ fi U 
422 U.jUll 
55 ^ . «. I <■ H 4 « . ..j . ..1 ■> I I 
317 (jjjj*J) <JU 
392 <djjijljjl uu jJb jl i^U. 
392 SjjJjj» (jijjjjl i«-°U 
96 UUJl U«U 
391 jjjjjiJI jUjl U«U 
430 ,51 Jjjiuijl LljU 
287 I jj| <Lr uul <UoU 
415 ,301 ,285 I jjl UoU 
252 JjLijLi UoU 



333 



I >l <idL 



,331 ,304 ,290 ,258 ,136 u _ 

351 ,333 
249 jJjjjjj UoU 

19 t ■•■1^1 <juaU. 

243 ,242 ,241 LLut; UoU 
294 ,j-jij <juL 
389 - ' '-"-II -.1 ..a-.1l <ju>Ij>. 



9 J.5-. ...Jl ojl jjjj 
85 ^tl j-ujjl j- ■ -•."■11 

139 jjjjjJI oUSJI ■ «ji^" 

22 »VjUI «Uuj 
232 jil jjJI 
181 jljUjjj 

,56 ,42 ,38 .'.^yl (oUjjjjJI) £-jjjjJI 
442 ,433 ,424 ,418 ,298 ,130 ,79 
245 ,120 ,62 . — VI £jjjiJI 
184 ,182 & jU«yi (oUjjjJI) jjjjiJI 
12 jjiVI JjjjjJI 
57 ,53 ,40 ,38 ,29 ^l jjviVI £jj>JI 
54 ,53 J> jjJ jjJI £j jjiJI 
95 ^j-^aiJI JjJaJI £jjji 
36 ^jjl jjjjUI 
390 ,241 (jJjjJaJI ^ejjiJI 
42 ^IjjUI yjjiJI 
37 ^jUJI jjjjjJI 
353 JjJjJI jj jjjJI 
38 ,37 ij—UiJI yjjlJI 

35 5j n II jjuajUcJIj £jjjjjl 

299 J*'j frf jji 

442 f.LijVI oUjjj 
158 «UjUJI oUjjjJI 
442 «UJJjJI oUjjjJI 
331 ijA»jjJI 

L_ijjji.jjjj£ u Vi i _i» Vj£jj <JjJ-l1 ujj-" 
217 ...^i 
314 ...^juSJjj JjjjjU uijj 
45 (1911) ii-. ^i <j*S> 
447 (LjjjSjj) ^ll- .l- jj 
299 (.^ ._* .J) Ojjj 
95 <92 ,91 (,_JK ^ jli <j jlj jj) -■■/■ 



473 j-*iM 



209 .206 j<... <uV j <U<,U. 
351 «300 j ■■•'•j< — 'j <Uu*U 
430 jjl"JjLu> jljl ■■■•j <jloU 
368 .367 .354 ,119 .72 Jj 4jl«U 
440 ^jDI <UJ jjlJI <« iU II 
244 Ul <"jl«U 
242 I j'l ? .1 oU«U 
359 «Uji^JI « ij & j*U 
259 jLualiKI Jjji "jSU 
45 JVI JLlj. 
270 .111 jjoJI 
226 .LijJI Jj.U. JjLa. 
340 &j\ jSUI j iaJI 
121 iiuuJI /50 Jl ic ja. 
117 itlill <Ul jaJI 
96 * • ■ ■■■II <Uj jaJI 
187 cjjj<. jjjj. 
285 I jj| «uil jia. 
248 .247 <^U»JI 
97 .96 ijiJI yL^aiJI ijiLa. 

45 Ji>«J-£ -AA»' < ""• "? 
92 ^jjalll <<-!•■ .-I "jiLUjjJI iUjVI <U 

313 i_u-iLjJI eL-.--.yi <U 
314 .292 .289 <uiL^.VI <u£;jj>VI i.n <.-. I 1 
93 ijiLUjjJI 
103 ?_■<!■ II 
101 e-Lcv».}LI ijjjUiyi "_.<I-H I 
217 * i «. *. t ». fl ^_^»* ^ I ■ ~ 1 1 ^^^j"^ ■ 
187 <uijjjj| Ojjjuia. 

275 II 
315 ijij ji^ ^_i jla. 
47 lj"l ? ;l j'.- 
315 «Ujjjl 



404 jjjSljjjB jj J3L <UU*U 

319 ^tJjjjiL^ ^i ^j-l ••■•^ <TjloU 
292 d jjj <Uj,U 
293 jjujijj 4jl*U 
410 .409 Ljj "jloU 
134 L<jLVU, <"jloU 
441 ,414 ,352 ,327 ,326 ,59 JjjiiUj, <UloU 

19 *■ ■■■ <« • /\l -y 

326 ,325 CCNY ij yl ^ ^ 4uL\ 
421 ,245 ,165 jilSUi ijLoU 
153 .j jSjli "jloU 
436 (jjLo ^jjtlijlit <Uu*U 
137 Li_V jjLS <>loU 
287 LljjiJli "jloU 
232 .172 ^JS jjjj LijjiJli; «UloU 

233 JjU, JJJUj UjjjuJI<. ijUtL. 

350 ,319 ,77 .64 .61 .59 .57 jrJ jjj>1<. <LloU 
285 uStLlS «UloU 
366 jjljjJjS ijuiU 
416 , 304 ,259 ,136 , 99 LuijJjS <"jloU 
428 ,157 .75 .19 -■<_•"<_••• j< «LuiU. 

350 .104 yjjj «UuiU. 
242 (jjjjjL <UloU 



436 I" j ■ -j • • - d * - L. 
.141 (<■_■ ■■■•j '*• II) LjVjjL<. ijjj «LsuoU. 

292 ,291 ,290 



388 J<-*jjj 
406 ,392 ,326 .260 ,114 j jSjU "jloU 
13 «uLJI <i~ —II JjSjL «UuiU 
•172 JjjU «UutU 
392 (jLjji.1 j «UuiU 



366 ,253 



J-"JJ|J 



I « ijLoU 
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,396 



26» ilW (■'■•;' ,_,j_. 
224 ^jj-jlj- ,_,j_. 
67 J ■■■'■II j ■ ■ " ^J_ <_j_. 

133 .87 <jj_JI 
410 j_--*ll <jj_. 
126 ^l ji_iVI ,-,j-JI 
406 £j__J j_VI V L___ 

410 oUjjiv.ii j oVii»~i-»vi v i .„-> 

123 .122 LD - 5 ( Jl) ._,!___. 
jill oljL-L-jU 1 _ p+i ._,____ 
398 

131 ,>1 ,j\ EM Jl _,LL___ 
238 i__l j_ll oU „,->ll 
309 Ul j_JI _U „,->ll 

121 ■ 
125 i^-jjJI ol j „,-> II 
80 _UL j jjj Ji_. 
81 I j_U_<! Jji-. 
312 !-■■■■■ Jj— — > 
329 5jJ_U_II <i>__JI 
iL___L_VI d j___JI ____ .<- H 
440 

3IS <jjj-> jill oU j__JI 
411 <j_i,l_J1 <_ j__JI 
244 _Jji_ j_JI i_ jSU. 

282 j_lui J_. 
274 _Li.jj_ J-. 
179 _,U_ J_. 
141 ijjlill <j_JU)l V j_JI <UU 
299 ...jjj Jj_> jjl <___ 
19 l4_.Lj.jl jUI Jji-JI 

114 __ljJI <jU_JI 
316 jjiL JjLi_jlj ^ji jjiill Jj$JI ,__- 



98 l__ jji _,j__. 
422 orrery ^ jjjjI Jl jl^ 
352 jlj*. 
209 (LUI) ^jlill Jjj jj*. 
416 ,J_-JI jji j_ jaJI 
140 (JljU) _, jjj=. 
44 _,jUVI o_j=JI 
374 (.1 ■„.,.._. y^U^I ,j-j?JI 
308 ,j-jj-VI u V,j-> II 
54 ^jjJI u_j=JI 
349 ^UojjJI u t. J? II 

350 «220 (<j__,LjJI) ■ -■'■_■- » 
412 ,411 (jjlj_) ^ 
19" (uj-) 

288 .40 (_,UVI) oU-UJI 
109 4j_l__JI o.UJI 
133 j_j_JI __JI u---. 
301 Ua. jj jJjkJI JjJ_- 
125 ijjl jjjlll J J_-JI 
41 <jjL___iVI uj-JI 
220 ,207 (-JjUI) <j_jj-VI V j-JI 

( u ;: .m i ii j^) <j_Uj_yi <j_>vi ,_>j-Ji 

373 .133 
310 _j jUI ujj-JI 

142 - : <.-.<-.n VJ _j| 

207 i__j_ j ■■■II _j j_JI 
.225 .153 ,138 .65 .31 ,JjVI ijJUII V j_JI 

321 ,242 

,172 .138 .128 .71 .68 <jj_JI i^JUJI ,_>j-JI 
,306 .293 .287 .260 ,259 ,214 ,210 ,206 
373 .368 .353 .347 .334 .309 ,307 

363 - I ■' ■-->' VJ _. 



475 ^jtUli 



77 (6) Jj — ajl jj*"' ^i _>L_ljj 

213 «75 Jj II jji" ^Ji _,L_ljJ 

404 * '»' ■■-" ■ "il»"_JI I j-_ j£ _,L_ljj 
396 jUoj—JI <_y<sjA _.L_ljJ 
354 <353 <il_tJJ ^j* ...ijjj i_ljj 
jj ~ — ^l 5"itVI i i I 3 II j J — ° <__ljj 

^UWili ^l 

354 jJj_ <_JjJ 
300 jjS jJLjJI <_,ljj 
'282 «276 JjJj Jjj* <_ljj 
147 ,86 <jj=JI oUjj 
126 i;"'j-j'" <j ...<.jUjI t. jcjjl 
209 _.L_jVI <j£ jj> . «.Ijj'i. (5jjjj>J 
253 (u^jjli) ^jjJ 
187 jrjj 
278 (._» _») ujjJ 

275 . 206 ;_.;'■. ...yl JjJ| 

281 ,277 ,274 (jjl__jj) JjJ 
102 _Jj_.j<JI JjJ 
154 <jj_ jJI <] jjJI 
438 ,437 ,199 ,198 (jj jjj) _~j\;' ^j 
12 jiljj. ^j 

327 ,325 ,324 ,323 (_--jjj) u-" J^L;-> 
238 ( w U) ^jljj 
255 (JIS) _jjJjJ 

44 7 (^J^) 'JjJi-> 
,228 ,227 (._, ._») (JjjUjjIj u-ijjJi) Jjjuj 

288 ,249 ,237 ,233 ,232 ,230 ,229 
,363 ,360 ,359 ,357 ,171 (jjl jjl .j) ^ - j ■ 
401 ,369 , 368 , 366 , 365 
369 <j_ajijl jl_v_lj ^j-aJJ 
98 jUJVI w jjJ»I J* J-f -^ 1 



51 



ij ...II jj j—ll dlj 



376 • 

433 jL_jVI . 
180 ,175 iiSJI <cJ_ 
360 „_jjVI jj_JI 
361 ,360 j__VI jj-JI 
221 (I'ij<./i) 
94 tf j-uJI il jjjJI 
38 ,37 ^jjjJI (tejjiJI) U=_. 
56 J__ jJJ J -*— -I I tkiJI 
258 _ „ol jJI j__JI 
41 _-ijj- jjJI <— — 
385 JjajjjjLcJI 
54 ,53 ,52 " jj-_II LjU. 
273 <jjli j_JI LjUJI 
176 j j.i II 
220 (.L jJjL__1) jj' 

111 <L.jjlj_JI 

47 ij— i jlj 
323 (.[ ._») ^jjlj 
93 <jjjjUI 

94 J . , . 11 ji ,..->*■ j _; L " f.J_Jlj <jj jjIjJI 
422 .67 ,48 ,44 ,42 .41 ,29 (jJjL-.) jjjjb 
156 <JL__VI <JUI 
141 ,138 ,129 d j_iljjl 
51 jjiij 

385 jj__JI |J j i , y,„ , J I Jj_j 
275 - ■'-*■ ■V' oL_ljJ 
435 '*" j <_— — I _.L_ljj 
78 ,77 ,76 (1) Jj.n-> .11 jji", ^ _.L_ljJ 

85 ,77 (2) Jj.^.II-jjjl* ^ji oL_l jj 

87 (3) Jj ,.-.-> .11 jjjU ^ji oL_ljJ 

86 ,77 (4) Jj II jj— " ^ji oL_ljj 
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353 jL»_.VI «-ojlS IjjjJI 
430 iuVl£-.UI i.jjjl 
403 ^ irtjj 
110 .109 .71 .46 oL-iLjjJI 
139 «-;jVI j_-c j i;jVI iL_-_.L,j 
303 «j "j~"H CjLi^>LjjJI 
410 «■«■■_--. 11 - I . -I . jjl 
428 s\ jjl-__JI -lj ■-' -j 
.-.1 j M ■ __ - VI ft |j| £jj ft II . ■ -! _.j II 
382 iiiUI 
311 -_l_L_ jjl oL-iLjjJI 
134- iJtJI jjLli,j 
417 ,416 (jL O-WJ 
191 (u-ij-.) (j^jj 
128 IjUj 
74 jjjjj JLo_il i_JUj 

1 12 (ojjjj) jjj£ej 

218 (.,j_, .^u) JLijS-jlj 
80 JjKjJI 

188 (cjje-uj) >uj 

441 (oLj^Li) u_l.L_, 
239 (jjUij .1) ^iil^ 
.198 .184 ,165 . 72 ((^ «j .J) -rLjL^. 

438 .437 .245 .199 
159 (j-L-Jj) £ jj; ■■■II ■■■ 
93 JjL". Jl «.L-i 
411 4___L-JI 
93 jjL.., 
126 Jj-JI i fl . ...II , 
.206 .136 .135 .133 ,128 ,125 ,123 ,> 

219 ,218 
133 ' ■•■■""• ■» 



27 ,20 ,17 .15 jjLUI <iljj 

281 ,272 ,268 (S>\ J> j-u) J-_-lj 

73 (6J-) J-Ij 
1 1 1 SJL__J jJI 
291 Jlj 
249 (.j .^) jlj 
366 <_> j_iVI j (■ ja-JI «Jj 
415 .414 JjaJI i-Lij 
11 J»jjJI 
33 jljJjVI j J-jjJI 
357 i__L__-__ll -LcL__» jLcl ij jjl Ja. jJI 
104 jj_=___JI J_j.jJI 
360 LUI SjljJU <JL_. j 

26 -VI ..-.II L_. ji «jli j 
340 ^iL-l (Jj 
316 «LjjDI jL.--.VJ J jt c£j 
373 ,124 j^jill (£-J--i.l) (5jL__»iiVI Jj-.jJI 

266 ( J-Jjj 

180 <A_II J-Jjj 
JjJ^iJ = ^J. JJ 
407 ,406 (jJLjj) 0.JJ 
374 (.IjjLjj 

89 , 84 , 82 , 81 ,78 ,77 ,75 .70 ■"■ ■■■-^ jj 
73 «-icljjJI ■ .jl-.".1lj i~ ... -I fc * j j 
124 (.j jJiilji) c-Lijjj 
417 ,416 ,415 (jj-j.) ^iLujjJ 
393 ^jjJI 

.218 ,217 ,214 ,208 .153 .127 ,126 ' ■ ■■■ i. 



263 ,262 ,219 
29» JijSjJ 
409 u-«lj--ll O^JjJ' 
249 (.0 .^) ^jj 
105 5__i j___.j_.JI IjjjJI 
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<_ 



133 iJj^-JI 
73 iT> >fl i .ij— jjj*-— . 
340 jjj_ij_w 
295 i_ jl.t.JI iujjjVI jj-JI 
220 e Ij j_JI _jj_JI 
410 Jjj_JI 
98 Ij ""j "* 
357 ij-jj-^l oljL_JI 
365 .357 ij-LUI -'j'j -H 
135 i»ij_JI jk* * ■'■ ■■■ 
120 (1) ■•■■** 
120 ( v ) ■;■■■** 
408 *lj_JI jj_u 
367 jj-^j- 
249 (.d . v ) ,jj_u 
240 ,j-jj_VI '■-'•■• ■ ■*' 
376 ij-J-L. j-VI jjj ■■■'' 
366 jj"<j * ■■• 

13 6j4_JI I jjjL— 
187 _£jjLjjVI *_J-L_JI 
308 ^LUI C __»L_JI 
148 .17 U _J_ _;L_JI 

89 BBC iuLUjJI i_l-VI i-jji. 
357 NBC ujjJi-JI "<; ■■■ 
100 ...JjjL-II jj_ i_U_UI 
300 Ju__VI u____JI 
300 ijiui jjl __l j__ll 
153 Ljjjl jj__ 
367 AT & T _^ jil _j i_j_i 
142 .19 jjj-u i- jj- 
371 d j_VI ■•-* ■• ■ ■** i_ j_t. 
.375 .374 ,55 .51 (jj - - ") _■■_•■_■- i-j-i 



57 (jjjlj-L-y 

75 .19 jjjl--- 
343 -_'-_-■-) j* ■■• 
255 (>±£j*) ■■■ 
265 ■•'■1 ----- ^Uo_)_-*JI_j jM -- ...II 
303 ____.I_._JI tl .--.VI _,jL^_, 
24 ijiij__l »L_.VI OjU ... 

325 j~ ■■■!' 
404 ,399 .266 uU.j_JI 
280 .273 i-jjj _jj_- j-JI (jL-J-J' 
338 .292 ^JI ^jL-j-u 
283 .278 ,277 .276 .275 ,266 ,191 _ jjl 6-"J-" 
265 j'-'~ ■■■*' j iljjl _,l_>j--' 
257 -U.JI ^-i _,L_j_JI 
275 iil_JI _,L__>j_ 

13 iJ jJI _UI ... otl (jU-j-u 

276 ,265 ,___-__! j _,l_.j_JI 
343 fj__JI i_j_u 
269 1.1 ji-u 
393 ,391 (OL-JI) -__jl- 

173 (-ujIjJJ) o j__. 
136 jjjjjLJI 
219 (.1) ^S^-L. 
23 Ij j ■-" oL— l—u 
440 (. v ) _Li jL_ 
319 (jj-JI) ujL- 

iii (jjjLj) __ 
191 (.1 jJjLi.) 
213 (Jji joi __) 
88 ,86 ,75 ,27 ,19 (j*_) 
239 ,219 (._i ._,) _ijjj__- 
,290 .287 .286 ,285 (.j _jj-^) jj-_J-^_- 
300 ,292 
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133 ijjjbuJI .-.l",,t-H 

178 ujjjVI *-J- 
18 ft jUI _j «ujjUill i_jj_JI 
12 ...__s iju_.j_ll i-JJ-> 
365 6- jjJI ijilj-o <*jJ»' 
358 <j-jj-VI <i_j_JI 
431 _jJji_JI 
334 .333 .302 La. jJjjjDI 
305 <jjj?JI U?. jJ jjj-JI 

298 J__JI ,> JkUJI 
372 iL____tl fJU 
219 _U_VI fJU 
429 _jL-VI ,Jlt. 
142 JU_VI fJU 

127 IjjUJ. _j *** » ■ "'■ - jj<»"H -J ■■■■ fJU 
_;j_uj <J f.l - ~ *l V _jl__ij la fJl_C 

126 ■Tjnlill <jjU_ 
314 _, ; j ; - " jJUII 
427 ^jUJI fJUJI 
208 _,L__,LjJI fJLt 
365 <cl'i .«-.II fJU 

414 i— jj—JI "■ _~J . ; fl J_JI fJU 



199 jj r. ...II JUII 
280 .279 JUu jJI J_U 
202 .201 (>_. j nll) jjjj J_U 
10 U__JI J_U 
53 _j__jjj iJjU 
198 .13 .12 _il j_ jjJI iliU 
224 _j"'*'"*l J__ij iJ-U 
190 jjjj ,jjjUj" *__.IjJI iJjU 
55 _-■ ■'■ <U_U 
315 iHUII ^i (ijij- 
124 ijjljjJI _j _Jlj_ill >=_JI 



373 4j_ j_jUI j__JI j__ill i_ j-i 
52 <L_ j__UI _i_LjJI i_ j-i 
205 _iLj_- 
449 j J=iJ--' 



340 _.l jji ,MI 
427 -Ml 
443 Li_j-1 JL__ 
196 1_jj_1 JL__ 
280 .111 LJU=.l Jl__- 
198 -jJjjI_ JL__ 
416 <J j___ll 
140 (_,Ujj_) ._ n , t, 
80 (£-1+11 Ui-. aII t_-_l j--, 
367 .365 .306 .220 (jillj) 

145 _iJ_L__!l 
204 (._ OjjJT) -ijjjjji 
321 ,320 " jii.MI 



435 i___JI 
25 __!___> ".I f jj _l__- 
299 _l jJJI i_L___ 
259 jV jill i_L__a 



359 _LLJI _j _i__ 



88 il, _ 
371 _j-_1ja. 

443 .199 __■ ■-" 
111 A « .... — II 



I .-jl jj__l .286 .235 .60 .55 .54 .44 ^JU. 

(<j--v-' r^e-j) _»_-'_* 

106 _j.-i.iH ^JLUI 
88 .26 .11 __J=JI 
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68 11 jjt 


249 jj+JI JJc 


279 |k jn ...II jJc 


107 i_jU>-jVI jkJt 


347 .277 ildwJI Jc 


152 4 -» ,r»ILi (ji"» Till jj-^ -1j jjj 


51 eLAiJI «Jc 


317 ...(2) jjJJ ^yLLjjjMI jJjJI ijjJajj, J.JC 


427 .15 (^L-,VI) iiujijl Jc 


279 JjJI 


^Ujj^Ij *U».VI «.jJJ u^uliJI Jc 




136 tjj^JJJ^' oU^LijJI eUlc 


46 _f Jjtjj Jjc 


^ujjJI^ i*f 1 * fl j -ii 11 CjI > nal II pIaIc 


404 j>jjl 


136 


59 ■" j^ ---11 jjjjjl 


128 ojji j-JI *UUI 


325 jujjJI utjjjc 


90 v UiJI «UUI 


37 .12 ijjl jjiuJI 


347 pL_ jjiJI t Uk 


315 i_-j- .11 -j 1 -" 11 1 .nc 


218 o jAjUI eUk. 


42 (jjjjlj jjiUat 


133 .98 j j«-JI (UIJI 


1 1 1 ijJjjjVI i -j-l' j.^»r 


52 Oj^JI <JI f jJt 


300 Jjjl jJLJI jlic 


--.II .jl...*JI j.;l-- .11 II 1. 


398 .395 i^jjj^JI jtjUII 


180 


397 ^jlJjuJI jrjUll 


409 jj jjjji j£JI jji». jjjt 


397 ^jUJI j-jUJI 


123 _^_Jj J»c 


399 ,398 ^Ljill _-jUll 


14 ^jjUI Judl 


399 ^U/JI jrjUll 


287 _jjjjJI J»JI 


46 ijjjnnytl Jj4jJI .-jLSjlc 


-^UjJI <j-* 'jjJJ-^J-^J-^ J-»- 6 


32 oJ^Li oL.jlt 


211 SjM . — yi 


88 ^Ujj>.VI Jc 


388 j^j.ll uTjJijJI JjlJI 


108 j. jJJI ^Ula-l «Jc 


226 .^j. J LlUc 


172 oVUjj>.VI Jc 


141 ; 1l -.1.1 — 


no -i ■ — y (jc 


338 i_il j-it ,_.«l.- 


107 ^l j^ic pU»a.yl (Jc 


339 *.jjl (jUoj^ ^ojj jjiljc 


38 *U>.VI (Jc 


247 JSJl ^jj. Ju^il cjjJI yji. Ujjc 


437 ,175 il.jVI Jc 


128 tjjJLuu. j^c 


68 J-*jJI JjJa-j (Jc 


80 (£jjjl 1 »H i * -~1 jc 


68 J^lll (_j_. (Jc 


354 «353 il j ■■<» jjjjl 


85 jjjJI (Jc 


283 .248 .247 ijjLlklO iijJI 


379 <jujjJI (Jc 
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jji-il .379 .377 .375 .374 ,54 ,52 .51 u «t\ir 
^^^^^^^ i% L^___il 
397 (j-_j1) .^-li 



250 <___JI ilj-JI 

43 <jijjil _L.U 
247 ,43 ^U... jjl _jjj>1 _L.U 



226 Jj-uj 




350 ,347 (a j_} ^jU 


447 (4"jjL.) (j-ljU 




323 (,jjjL) jjJjU 


139 jjjjU 




349 —jjjjJJI jU 


,410 ,133 ,68 <JI_j)ll <j-_.UJI 




347 _L-JI _lj_ll 


373 ,135 ,134 ^jj^iUll 


,41 , 


40 ,35 ,34 ,33 .32 ( u „ ■ ... .1 jj) Aj_ ILi 


317 jjJ—J J-_UJI 




94 . 79 . 72 .45 .42 


136 .133 (f.U\ J\) jJU 

\r -^ 7 / 




256 (ttjj-) _jJU 


447 (_>-i-i) _v-U 




136 ,100 ,99 , 98 ,97 ,96 (. r J_I1 J_U 


276 ( U \H]) ijjl'i.ViiU 

\u» / 




292 ,290 (_Jjl ii) />U\ ji 

\ -*/ V 


180 iiiJI _l jli 




1 19 __jj->1 V ji 


11 iji__JI iijUJI u— — i 




254 <j£jjj>VI ijjL-JI <i jill 


411 






302 _UI jill 




103 (.p) Jjj-jji 


258 »U_k_l>i 




81 ^j—II Jji-_ _jl--_J1 V I__VI jji 


4 (Fran) ji 




308 ,_--L.LJI jjiJI 


237 -Jjl ji 




413 (_>jjj^.) jlliJi 


114 ( .< M ,i\ &\ >i 


,318 


.317 .316 ((.r -1. -L-. 1 <J-_ — H J »-i 


232 Jil j_JI __ji 




323 ,322 ,320 


99 _L__. jill 




320 ^Jjjj>_ _-i Jji 


363 ijjlj^l <j--i jill 




316 (jjjj-) — bji 


379 __.j-.-H ij__iji]| 




304 ,210 (_ jj_) Jj ji 


169 .164 «.^jUI <j_-i ji 




55 — -jj miII ._■-*_. *J .r.j <<>ji 


334 ^llJ Sjt.1 ...nll <jj^. jiJI 


,53 , 


-52 .51 (_jJU_JI , 1 ■ ■■■ j>L_J ,1 ■_____. ji. 


12 ul> ji 


,434 


.374 ,227 ,216 ,65 ,60 .57 .56 ,55 ,54 


388 .275 .154 ,136 ,98 l__ ji 




(^JlkJI) L--j1 ji__1j .444 






371 (_Jj=-) tjJJjJji 


439 jj_>LJI jjji 




386 _.«_. ,U jji 


447 (_» .j) ( jL__ji 




210 J-,l__ iLUJI jji 


79 ijjlll J-_i 




447 (_,jj) Jtr,,i,A,r 


165 4jj_jiJI jUj— 1 J__i 




392 (jjU-jj) Jji 



481 



299 .91 <__, iloJI ■ -_■« 


346 ...*._JI J___l 


229 .173 (O.iljSij) ,j__>i 


66 <jjL jjill _,L_jVI • -*- - oLJUi 


325 «136 .133 («.LJj) jlLi 


66 ^<I"H ^jAilijJ ». - _,LJ— u 


436 (jj» ." ■■■) £j_u_i 


107 iJLill 


220 .214 ,207 (_, jjjjj) jj^i 


41 jiiJI 


184 (^j jjjjj) J^i 


302 jjUI ^jjjaJjl j_ill 


172 ijjjjl "jli 


429 _,L__yi L ji_u l j_i 


129 <jjjjjVI "jlill 


423 <j_Jill _,L_Lill ~ j<i 


231 jjjjjl Sjcli 


199 oJ-ail j--jU 


113 .111 _jl,j_JI | ._.-"ll 


430 <jJl___VI j pl j«" ■■■V 1 <___« 


168 .13 5 joj_JI (J_jVI _,jJLi 


10 _,I_jVI jjiJI <i_Ji 


431 ^ jA^yi _,j»L"Ji 


88 dJill 


187 <j__ji 


37 jjSJi 


10 jjill 


17 <j__jill jLlkLi jiiili 


798 I...<--.ll .-.IjljSII 


135 _, j_JI 1 .~ .j j<all 1~" . ..la 


134 l_jl_VL_. 


52 ~.j_J1 j."* _i 


188 jrjjJI j ■-» 


172 ,168 (_j^) __ 


387 ,386 .385 Lf j___.VI ^JiJI jj--i 


389 ,140 ,138 i 


390 jUill 


98 (oj^) j^'il«*^.iji 


79 -__JI 


279 j.L_jS 


13 6 jiill 


322 1 jj<* 


307 <jj--JI _,l jill 


324 (Lj) _jjjji 


423 j ■■■■11 d jL_ (jjjl ji 


,175 HIV ,„ jVI <x.L__ _l ■-"•■ j. jjjJ 


276 jii .JJ^* .1 * ■ - * .1 a (j_>lji 


176 


431 ^jLloJI (jjjlji 


91 ,11 pljjjill 


418 ,9 <_j_JJ jjj ^til ji 


422 _J jjj tlj jjj 


164 ...jLi_,VI 5 ji 


65 _ j_uj_i Jjl— tljl j i ti i <j 


244 <ji_JI 5 jill 


j-Lijl JjjJ jJ (j-LI jJLjj) (T .j) j^i 


91 jl ■ - .All 6 Li_ ^L&jI u__i 


l^" j*.*Cl 1 -v a 1 1 


39 ajj jJI _>-_i 


67 ^LiJI j.^.i 


409 J_l jVI * j__Lill 


174 «L_*__j___fl_l * K" • V j .0 


316 j .n.ill 


ioj j - ^ » » * n j .^i i & 



404 <ji=L__VI _,L__ jillj _, 1 _ j^ji 91 -.l'. l -..I I 
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134 ...JjiL_ U jjjLjjj |___ 
108 _jjjj1-JI 

237 jjUjI 4jVj -U-U. j-i t___-yl 4jJ- 
91 JL.jjj-[ ijK 
136 I .'.I al ■ ■•*■ ■ JJ-* (j J J J *— J— 



305 



tjji mmj jj 



2 .K 



225 jjjijjj 4jA_ 
227 jjjL _»_UJI ijK 
294 .293 u-ilc. jj ij_ 
334 jjij-ijjj ^ _,U_>IjjJI i-JS 
254 djjjjji ^ji <Ut_ 
276 Jj luU j-i ■ 1 - 11 i-JS 
60 u-jj-j J^ijj- i_- 
Ijjjjii i;Vj iuU cL___yi iJ_ 

240 

325 Jjjjjjj ijjj-a 4jJ_ 
199 ...jj_.VI JjaJI Oj^ UJ-'*---*-' 

314 ___i jjl jS jnn^ll 

297 ^jjjJI jj jjj--JI 
d,d ^ <f .-'- l< .--" jj J_',"^1l 
176 jjj-JI 
275 .170 .129 .65 ljj_ 
208 (jjSjj) JIjjS- 

344 ...^i u un inll JjiW jjJj -j_lj-JI 

273 .272 (cjjjj) j-jS 
231 (__j_j_) (j_jji j-j_ 
139 (jjUlij) __ljj_ 
.257 , 254 ,139 (tfje->) (fJJ-—-) -A^JJ- 5 
,278 ,274 ,267 ,262 ,261 ,260 ,259 ,258 
432 ,336 ,284 ,283 
416 (ojL,) j_j-j_ 
,406 ,405 ,404 ,348 ,288 (i»U)J j) <jl J— i J- 2 

408 



237 iiiil jlll j__JI 
95 _gj___JI jjj_JI a_lB 
95 ijjUII a-lsJI 
401 ,190 ,169 ,168 .167 _ ijuijl 
261 ^ . ...<- I I I-.all 

253 (j.i if jjjjjli, 
201 (1980) i__ 1-jj-U ijjj-ll Sjill <Jjl- 
428 (j_Vjjj?-) jiljjl- 
306 ,303 ,290 ((_;_>_») jijl- 
40 Jjl_ 
210 (_.jS) 0Ujl_ 
371 (jjiU) Jjjl_ 
411 ,410 ,409 ,133 (j-U-) j ; j -1< 
248 _ j_Jl_ 
368 ,355 UijjiJl- 
243 ,60 ,27 ,18 ,17 _j jj_l_ 
335 ^jjjjLi <_ j-,1 j" '*■(} - _j— 1 jl-. 



301 (j_il in<.*i __ — — j 

206 <__L_ -_L_JI (_;__) __l_ 
413 ,412 (jJjL j< ■■ jj) ^JJjil- 
,377 ,375 ,374 ,373 ,372 (M jji ■■■) _i_jJ__L_ 
382 ,381 ,380 ,379 ,378 
441 ,440 (JUilj) (_,__-_ 
134 _jj_--'l--<" 
231 _j j_JI ijl^i _J-, -■■-■< 
72 ,71 (JljU) j_l j_ 

« (jiJjl) J-J-JJ* 
436 (Jjj_U_i) __j1_ujj_> 
114 £_«-.j- 

133 (jijU) jjuj.; 

204 ^j. 

269 ...pliiiJ (_,j__j__ _-.!-■. ,mVI JS 
311 ..._.» lj ■■■-l*-j Ul j. (___!! <U-i,VI JS 
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325 JiijJI ijj 
328 jjlJI tnJ 
320 jji.Wll iil 
20 £Jjjj>I-C ^yi ^ij.^ll tliill 
319 ■-■;(! J-J 
324 4_»9jiJI • -■ *« ■■■ jU 
243 tjj-i t?l j-i" (j* (jiajl *J 
SjjlJI ^jj, L> ~ 1 _i_ 1 «j__JI jU_"VI > il ...j j-J 

217 ...i_uUa->.yl 
.136 ,124 .105 .103 .91 .63 .52 ,32 ,30 J < ■ < 
316 .243 .231 .225 
303 (.-j Cjjjijl) O i.ijjSJ 
85 j jj-, VI £ jill 

C-?->^ = j-^J- 

324 u^jia^l u^jj 

82 (uJ?-) u-J 1 
443 ,172 (uLy-jl) ylSjl 
117 JjJjjjJ 
417 (Ojl) 
320 ,212 ,154 ,153 (i_:ji») • j;.- 1 
240 JjjjJ 
131 ,114 (_jl_) J jj 
219 (.j jJjjj) j£---J 
305 ^jJ^-a^J^uij j » ■ " fl * I 
393 ,391 ,389 ,388 ,217 ,137 ,133 (Jjj) ^-«J 
240 (^ jjjjjjj) (jiuJ 
172 (JjjjI) 
389 ,137 ,133 (jUjjJLi JjL.) j_jJJJJjjJ 
218 ,126 ^jjlJ 
128 ,126 ,123 jl j- •■_■•■_■! 
125 otjLjjJJ jl ji 
<- 'JJ . = t_jJl_C (_;jlA JjljjJ 



121 jSJi 

401 ,356 ,355 ,348 ,171 (jjLj) u-<. j£. 
,299 , 292 , 291 ,288 ,287 (j jj_ j-c) u--- jS 
444 ,300 

.133 (^ji-Lj-Wj-Uj ijjJ^>l) .-ijjjj-j-.Jj-i' 

,214 ,212 , 209 ,208 , 207 ,206 ,205 ,204 
,335 .312 .239 ,220 ,219 ,217 ,216 ,215 
,438 .436 .433 .413 ,412 ,409 ,389 ,351 
443 ,441 ,439 
208 Ja.jJI jjjjij-JjS 
204 (lii_Jij£Lj LjU) UjjjijJjS 

10 JVI OjSJI 

427 ,423 ,421 (_>-Ujj) u jS 
430 ,367 ,19 (<jVj) -■<_■-■<_■•■ j£. 

447 (gjus) LL« jS 
431 ,430 (Jl-Lijo. .J) jjjJjS 
423 (_)U. _jjjj1 c jjj>V) _-tjjS 
343 ,39 ((j-jjU jj) jijjS 
359 l5Lj->1 ^ _JJj JjUj _ijS 
87 (.J ._j) JjS 
88 ,26 ,11 <Jj„.<ll 
,439 ,438 ,199 ,189 ,168 (jjLi_u» _,>».) 

440 

338 ...^ j jkli jVI _j--i V 



49 ...Oj<jI j- jjDI v4; < ->l u' '«""_■ V 

,37 ,29 ,11 ,10 ,9 ( u j „_. ... j-j-j-j) ^jU V 
423 ,130 
98 yUVI OJ^^JI 
285 ...J-j-iVI ijo^ All jU"-_V 
• 226 (ytl) JjjV 
] 3 1 "i ■ ■■ ■ V 
176 J jjJJI 
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9H (__)Lj^j-»ljfc ^jLa 
237 (. v y-jJJ») jL« 
254 (Jlili) JLjL 

130 ^jSjJI JjsJI <JjJij <JJ»L 

(uji) je 1 - 
139 ,136 .133 .98 ( u ji jjl Jmj) jjjjL 

269 oL ~l_.jll o_yjLo 

120 .1 19 (olj ,T,-JI) ^ljjjj, 

98 ^jLJ^I _-J> tJJjJ" nll 
224 LjJkjJI ,lj"i„ 
3H) ^lkjjjl . .~*.H 
22 (ojJI) jjj^SS- 

75 j_it~i n 
364 *_Ji.VI j_,i~i Jl 
197 .196 iji jijl cJ j_--'-II 
1.11 i»JjVI 0 j__.jjj Jjl^ -jljjii- 
197 <_i ji)l jji) _jl j_,i*oll 
352 .346 .345 

292 iJUI 
31.1 .289 ^jijl» jjJI _m Jl 
88 jjjj _,<UI _,n Jl 
72 __jjjjjJjI __« ^loll ^ n* ? Jl 
..103 .289 ,179 ,103 .1 ■ — !*JL1 _ .<!-" ^-*~ -" 

.183 

218 ____,LjJI ■ — VI _jlj_J "L»_o 
274 "jJJI "^LLjjJI "l r -II 
140 ^Ljjjj "l~ - 

313 .237 ^-SjjLojjJI ils-o 
72 jJ jJI iLa-o 

.113 ,311 *_.'.! y I "__Lj_,VI «_■• -7 11 "< ? - 

139 "jjLJVI _jL__,L_JI iL-o 

311 ,241 j^iLjJI oL___.yl -JjU ,„n iL»_o 



259 (,__L-.lj) jjJjjJ 

333 JJj _• jjl L, 
165 "JL___.VI jj» Lo 
<j-»_,*^ II *_j___LjjJI _jL___L__VI j-a U 
211 "<JLi-.J- 
334 _jL__,LjJI eljj L 

328 "oIjLJI ii» JSj «jjii Lj _-__ L 
329 "^L___.yi SjLJI 
428 jjjJI SjL 
257 ( f Uj) jjL 
,201 .197 .196 ,195 ,194 (j-j~) 0 j___ J-L 

202 

214 "«Jl jJI uijl *_.U .*— VI _____ IjL 

-L-JI __i Ij] LiJaj __£. <J1 ,,*,-, VI ___-" LL 

433 "*_■!-• II 
SjjjJUjJlj <_.jLJI .jjill ^ iioj- IjL 

443 

211 ...Jd\ __LLJL Jjuu 0 1 !'■''<".■ IjL 

253 .252 (oJjijL) _jijL 
391 JujL 

395 .393 .392 ,391 ,390 ,385 Jjii/.jL 

■ ' ■ 'I jj in i __L_jljJ _,_« J j i i j *, jL-JI 
391 _pL"*_».VI 
393 (jjUm jL 
98 l_.l_. ...jl - 

218 ,126 ,30 (JjVI) (JjK) ^jSjL 
68 *_. ...<jt -II 
230 (.1.1) -j jSjL 
335 ^j^-jjj Jjj» tjjL 
338 ,258 _,,,*,„ j_i_L_L 
358 (^ IUjj) jjjT JL 
98 (,j-Lji) 0 L 
299 (^jjjjL.) 0 L 



485 ^>JI 



11 i jJ-LkUI 

^^jjLioJJ (^jj-jajjjjl) jjjJLt j ;n 
,93 ,89 .72 ,54 .40 .34 <32 <31 ij-. jj jj-JI 
289 .247 .230 < 154 ,104 .94 
.329 ,307 (Jj) ijijLjJI oVtj->3VI cl - 
367 ,365 .337 .335 ,331 
320 LlJjL» jjJ-iltiLt •_ i » ' — • * 
121 -II 
23 "jjljjJ-JI jji - I- ■ -- -II 
340 iijjJI j jLJI 1-1~~ - 



340 



375 ijjj^lll ijLj ; 

375 <jl-JI ^j - - - 
133 iiLiJI JLcVI -l- ; - - 
426 .282 ,279 ,275 ,273 ,267 jj-- '-" 

282 j i» ... n JJ-.J <jj « it i Ti " . " ijji--JJi 

340 ^jl jjjJI £jJjJI 
318 "jjjjjl l^-jU _,<. i.il tu, jJj 
373 jL-IijU jjjj «UujJji 
63 <jj>jj"-JI jjLa <jujJji 
13 * j J *H j* - « - 

228 -/-I ■ — yi £.UjVI il jSjji 
365 .363 (<jjL*a-.yl) "j j-JI ijil jj> 
214 <jLi"VI ol jjiUI il-. jj. 

214 JljJjJI <«-. jj. 
275 (jajaJLi jjjl i — " jj— • ^ ■ — j " 

JJ 1,1« = ^yjl lj'|->1fl 1.1 li II JJ .<■>« ^ -Aj^. 

^Lii-.VI -JUI 
191 l-H ,ji j^ 
157 iUjjU jjjLL. j£. jJ> 
23 <jj_lj jjl .-.1- .M1 .- — Ijpjj j<- JJ> 

292 -i — y ^ jS jSjj. 

371 ,293 i- ,,-,11 cUI -—y ^ jJI jSjjJI 



UJ- 1 



265 "jljjJJI <!-_„ 
67 J ■■■'■11 jj ■■— * jJc iU <i 
304 ^njl-*!! u ..i',ll -ic iU. 
323 <j<jjj>VI ijjjjl iU „11 
82 ,75 ,66 ijtlj jJI j> jJjlII «LU-o 
219 ,217 <_■"• ■■■■'•I' ■■■ ■•_■■" ■■■' il- - 
66 _.<'-" jL_»jVI -1 ijjjjaijl -I-. -H 

151 *_.... -,-,11 iU-.VI ■ --- ? - CjUL-i il-. - 
.86 .87 <67 — ~*JI ^**!.! - .-*■-■ -II iL-_ 
356 .311 .241 ,171 ,101 
266 ^LUjjJI ^jjkll ^,,-,»» 

303 ...lal l -1. -|l *1- . 

205 (jujjljj^ j*. *■ j j ■ ■ ■ <jjjjj, <i 1— - 
267 jlUjjJJ ^j-^l ^„-,»11 
■ * ' jj-. ^l .r.->VI ... -> ■ II it J-~ " 
309 ,307 ^ji .-II 

404 ^_*1 VI jjjSLtjj» jjja. <-.j<t-i <t 

329 .328 jjjijtLu, it j-- - 

26 ]~..~\\ ic. 
260 _J jVI , i.Y. jjJ ' 

246 ,_jjL-_o 
279 -Ljjjj jjjjt~--ll 
228 <l1I jJI jjiL^JI 
431 OLajj jTCuJlj J-"'- -II 
360 NBC -I 

201 jjjLll uJjU ^jj ika-a 

63 ijrljjJI -jl~"" l* .i.oLtjj -I — - 

76 

125 jl jjljjjjj iL--a 
367 jjjjj-- <1sl--o 
435 Uj-11 <j-jj-VI i-<--H 
252 U UU1 . v Ja_. 
214 ^jjjl L._— -II 



^LUI iilji 486 



388 u—JjJ _JjL— i l fJ * * 


280 * •*'• *_jj '*' ^J-j*"" 1 


267 ^jjjjj— — u jJ ■ ■■ * j * - 


221 5jjj--.VI £jIj_JI 


94 «92 ^jJjJ-i ...fj * n 


390 u jj__jj_JI u jtjlj_JI 


322 5 j. u~f.il u j_— U 1 .»'■,'? jj^ 


317 jjjjjlijjj ~JU_- 


127 .126 _jtlj_- jl j JjJ_» 


288 4_uL_u_x)l ■i"*»' ^aI * ■* *iM 


207 U*jJj---J u ___,j__I_,U _*__ 


240 <J jJ__> jj_ J*.l ■■■- 


411 Ujj ^ ^ j_ j_ji _$_-_!! 


364 ~__>l_JI -1 II 


226 UUJI "-» ,r.ll JjS jU _fJ_o 


364 ,363 ("jjjJI jl) "jjUJI -■' ■■ ■ -'I 


262 <252 *___».}_ ,5 jjjjl JJ- .11 


282 ,281 ,272 ,270 .268 -___llj -.'■■...." 


368 jjljj| .j iq i n 


397 u_L__j ^ji jj-ujjjl .f. ui n.j ,,,„ 


267 ,254 u LUj__lJ ^-Js jJI j^juJI 


137 -■' ■'■' - — — V (j_ ^ j- ■ ■■ - 


199 5 j_ti_1l jUu. 


225 u j_jli_11 Jl jjVI uj -' ■-» 


312 <JUi^VI oli-l jill ^LU 


266 jjU ^i.y.,,.. 


87 ~Jj_JI ._._>. jjj JJJaJI f J$i-JI 


233 V - bombers _JI _jl j~ «"■- «< ■*■- 


320 ^jjjJI JjlJJ ^jljjjkJI f j$i_JI 


323 "« '1 ■--" 


270 <Uoi £ jji_ J_J -oU jjJUJI 


220 ~j__jjjl ^'.1 II 


218 ij*JI jl-i-ll 


111 L __I__JI Jjjj " 


106 jjUI 


260 "■ ■•<-" ~i j<- " 


235 >.-l'.. ■■" ji_ 


26 1 « ■ "j<* - d j_>l j ^ « j « ■ — * 


440 ^ «!-•■- II JsJ jjJJ ^liUu u-ljii. 


367 JjjJj- ^', .o<i 


108 4-.jUaJ.VI jkJC ualjSt. 


272 ^jL— 11 u j- 


307 ~Jj_^JI _jUJ ■'<- 


68 U jj«_____JI 


253 tl,^-»yi j _j__jVI <, 


159 LjjjiJU ~__U. *-j_»_ 


371 ,293 ,256 .255 (J _,1_sU_JI e___Ofl .-_-_> 


317 Jj "JjU_ 


293 <uiijj_jij Sjijyi 


109 J£_>VI jJji-ll J-U_ 


220 jjjU-JJ ^j-^I UyUH 


34 JsojJI J_U_ 


361 ^-.UajjjJI ■"■<-" 


257 ~- ■-" ~j_ jiJI j_.lt ,.11 


,295 ,294 ,259 ,257 _,'■' .--NM JU-JI ■"■< - 


u ,„U tji-jJJ (ji Jl fl".rV1 Ll____ j<. nii <. 


371 ,296 


374 


365 u „..1"r,ll (j-jiJl ___ _JI 


249 (j; l',J 11 *L___yl JJJ-= 


415 u „.jl~<il1 ^-J» jll ...tuii 


289 "_■ -Ijj" -.1-1 VI 


153 _i j_jl- i__U. " -"•< - 


128 ^--lUJI ^l .^->yl _4__JI 


243 ,242 u jjjU 


304 UUJI _.U_ljjJI jj__, 



487 





307 (j ■ "■' ..■<■■*) jjj\j> 


217 J±A jjJI >L^=.yi Jjii Jja. iJi jajj. 




343 (ojjJi) uj.Ml.r.-ii- 


88 ,78 j '*j ■' *" 




430 _jjljjjjj> 


372 ,276 ,275 SjaJlJI ^ln.ll 




jjj-°L"* = _jj Jj*_-« 


260 L=J jjl elij J^.1 _,« 




_jjl««l = 


/>_lhl II ^jl MI*i^VI ^jjL-UJ (jj| (jj> |» ll_l _jJi 




117 _jn \j tt i n 


444 '■ ij JIjJI 




248 _£Lj> jj pLk£ 


104 ijjLuiill olcjlijJI 




337 «68 jjAjji. JiTijrt 


130 ,129 ,37 ^j-ujjaJI _/■-."■ «II 




9 _,j_JjL. 


22 (jJ^J*-) Ji- 1 -" 




.282 ,139 . 99 . 98 , 97 . 96 ,46 _jLJVI ujej^ 1 


72 ijjjjjjjl 




411 .373 


269 jl-".-" 




JjjJ = _jL"i 


103 jSjJI JVjjjj,VI jLjj. 




234 .225 .224 ,223 (^jujjjJi) JjjLj JitT.iLi 


108 ii<_ijj>VI jjiLuJlj sljiJI 4jJijj> 




10 (^S. j<JI) u j\'\y 


223 Sj jjJI ^jjt jjliiji 




87 i jjlildl jiiLjJI 


,250 ,248 (IjjJiLjij; LiiLJ jj) __xljjjVIjj_« 




289 LIjjJIj I jjuja jSSl '1 


263 ,262 ,252 ,251 




299 <JjJijJI ■■'_■*' ■ — V 1 _fi -' ■■■'■" 


95 !_,<jjj>VI <jt._--.ll jju )'■(] « 




J1A ^..^.j.yi J..-1-.-..U "i.«.S~ II ;. ...-.u 


327 JaULul «J_u=l jj> 




171 __ ■ ■■* j a II _^ irtLijJI ^ fl 1-. ftll ""jjjlI 


412 ,130 (_j J J.UI jjI) jil jj> 




371 JjjuVI tljjJI ulj 5.1 1 inll (j-a «"■» _ 'i 


47 ij^jjL c^jjlj^ 




"Lu juujjjjl ftlj| d . j . i II 4 .M yi SjlijJI 


99 -" Cj jjJI 




105 


159 ,158 jjjlij j->jjL 




422 «. jJjJJ <jr,'.->ll i jliiJI 


3" 2 (•! o) JJ- 




14 ijjil jl«VI oLjJiiJI 


204 ._*■■! » .^.l ■ jll *j — «* OjIjj-a 




328 j'-'_; ■rjLijt, 


307 *194 «58 (Jbjjjji) j"j ■■■ 


c 


46 4jSI jjjiVI Lj> jilJ <ji j»JI oLjjJiiJI 


267 *~ H 4 in , "3-° 


1 


53 ■ -■_■■■■ jL >-jLijlij 


208 .-206 <205 <126 .-125 




10 4jj^LijJI _jjjjj CjLijJslj 


210 "ij > ■^N 4 » .oj ...M ~_c.j_tuj.-_JI 


© 


442 ,412 ,409 ,389 ,325 <jjl .-— Ml 4jjJijJI 


410 (133 (jIaIj) j^Jj-^j-o 


iJ 


243 <_■*■' ■ — y 4jj)ijJI 


261 "j.*t .^-~V1 &\ j-ijlcJI 


wit 


218 <jc jjjUI <_■ ...<■ jj JJjVI ijjJijJI 




H 


-■' ■*■' - -yi ; , „, <.jj jJijVi j h •■ II 


224 * 1 ■ *■ ■ ' ^ " * j ' ~- 1 tfrLxjj j-a 




220 "" * ■ ■ « j ■ II 


56 jJjl-^ (^j-o 



^LiJl iilji 488 









'36 (ijr-il) JJJ^ 


412 <x^iljjJI -i ■ — .yi <jjjLwVI <LjkjJI 








206 jjjjiijj 


301 ili. jjJI jljcVI ijjJii 


,155 


■ 154 , 


,153 . 


152 .115 .40 (^jjjia.) yUjj 


272 .198 .197 .193 ,192 jjjj ijjJij 


.168 


.164 


.162 


.161 .159 .158 .157 .156 


438 ^jj jjjj ijjJii 


,229 


■228 


.227 


.212 .182 .179 .170 ,169 


!?•) . I.jli-. 


,280 


.267 


.266 


.262 .256 .252 .233 .230 


307 «UiljijjM CjIjjLjJI -Ljk: 






444 .404 .350 . 344 . 320 .289 


219 ajjIjjJI » ijjJii 








108 jtjUJI ^ji ijjjl 


137 .136 .132 .130 .129 tf j£ jjjl JaJI ijjJij 








157 jjjljul jjj 


67 ,49 ,46 ,44 (jjjklll) Oijjlj 








117 jjjjjjl jjj 


391 ijjjj^jJI oL-uiLjJI ijjJij 






333 j-* ■ '"j ■ ■■!.. jjjijj jjj 


434 ,381 i.ja.^11 ijjjijjl ijjjij 








293 - jjj 


145 ,144 .143 ^^ui jijl ijjjil 








11 ijjjji 


145 ijitjjjl ik^jLua j jijl iijjij 








293 (jr^je-Jii 


389 cil ji ijjJij 








376 ^^j^) Jju£>.jjj 


311 jl jiJI ijjJil 


,255 


.253 , 


,252 . 


194 r 14 1 <87 CJj^jjjj 


301 olc ijjJij 








,191 ,9Q<1 


390 ,389 ,240 ijjS j^ll LIjjjJI ijjJil 








353 ...^lj Oj?- ^J-L* 


257 4jjjJI (jLjj-ujI >_jjJLu>1j ijjjij 








76 .jjjjj jLa 


177 (^lljjjl -jjjJI) jjajJI 








136 .133 (yL, jjj») ^jU 


407 «406 ,jjjj 








340 jjjj jU 


321 <197 «194 ^jjj_Jl ^jUi 








318 .210 tf jjU 


300 4j jLUu-JI ^UuLjji^iJi ^jLaj 








307 j ji jU 


187 ^ -»H 








39 .21 (jkUj) ^SjU 


69 tf jJklkJI Un',11 








93 (._4 .c) Lt l.,,'CU 


156 CjI > naLtjJI (jU>-xj Ja-at 








300 ,jjjjJL>JI 


26 £_-___JI JJU 


il97 


.196 


,195 , 


194 (jj->t ...<: . 11) |jj -i 1 .Ll 


42 -jLajjj -_j>mjJ £ j j-ftjJI 








202 .201 


432 ^«U'k.11 £ j ^cJjl 








277 jj jj>U 


172 «171 «169 jj-iijjjj — jlitj > ^j^ju 








255 ,253 (^jaAjjja) |j , ii tU 


346 jjjulHJI jjj_i 








262 ,257 .256 ,jJ-"U 


262 (JV jJklj^) JJ4J 








141 jijiU 


J*»* = ^JJJjj 








23 ^j^IjjjJI Jj_ujS>jjJjU 


299 .297 .296 .295 ,294 ,293 (cjjjU.) J jjjjJ 



489 _^>ai 



ij-^jee _h-j£I_ j - Oj'j 

371 ,368 .295 .257 ,254 ,253 ,252 M j 
,i_>l___ll y-5 c.j ...j-c j . t . j i .1 .j j-ilj 
434 ...__Jj 

194 __Vlj 

211 ,172 (j_UI jj) jJIj 
393 ,392 (^ _ J) ^lj 
268 (ijj- JjiJl) Jj<-jI j 
270 ,269 (J-Jj) u."'.' 1 j 
7 « (0j-) ^Ij 
379 _h-=_jJI _j iL-^l 6__.j 

119 <j-jj-VI i-ljjJI Sjljj 
38 ____ jjl 
14 LX ll____VI tjjjill ii_J» J 
263 *jj ' --II i-oilL j ■'!■•' .1 .j SLij 
135 LuL ^L__V SLij 
163 ijjjVlj -IjiJJ 5j_jj-VI iJKjJI 
163 ilUI ij___ <Jl_j 
54 ,_JL_ SjV j 

,141 ,136 ,129 .102 ,99 .80 5 ' - ' - " _.LV jJI 
.268 ,262 ,249 ,232 ,231 ,214 ,172 ,170 
,307 ,298 ,295 ,293 ,290 ,286 ,277 .275 
437 .385 .352 .349 .347 .324 ,322 ,315 
333 ...__i 1915 ___ ^Lj __^ _1 j 
366 j-^j ■ ■■- — — — — __fl ^ i n i J jlj 
300 (_«_£) LuS j 
197 ,194 (jlL__-j_) u-VIjj 
245 ,239 (_L) ^jj 

197 (J_jV) JJJJ 
237 (jkj__ilj .j) ,j-1;j 
447 (jj-UI.) jtJjj 

304 (.^ __» .-ijjja.) _ijj?j-_j 

131 ,114 (___^_) jjj 



240 (._i_L-. jjL) JLU 
172 ,135 ,133 j_L» 
141 ij-- J JjJ' u-^l (>_--- 

jjjj ij_>___. ____. _-_L_JVI i «UK II ^ j^-a-II 

231 

398 iaJL_JI !> _i_jJI 
427 91 a ~ „ i^____yi Sjjlll ___-_! J- 
442 ■?____. ijjjj--. UL__.VI J- 
144 ...i_il jiJI ___a.l ii jjj _,___. J_ 
265 "!_,__> j_-JI ■■■■■_• _e-.J-II J- 
437 SUL___.VI UL_ u-llll j_jiu J_ 

444 ,262 ,250 , 249 ,248 ,129 J-4JI 
227 ^jjl» 
393 J j-jJI 
243 CjLjA 
55 (_J jjU) _'jllj"' jJ» 
276 (--Jlj) j--jj- 
278 ,277 _jj_ 

257 (_»-—!--) >"JJJ- 
256 ( r Uj) j-jjjJ. 
291 ..._j_dl 5j___JI JU. jjl j_4 e_j_- 
374 SjJ jj» 

141 ,140 ,139 ,138 ,137 ( t _L__lj) j_>j-Lj-> 

138 (j^J^ tr" jr^J- 
244 j .^jnj ilj jj l jn II 

98 j_>l jJI j--jJ--j jj ja_ 

121 -J__'JJ_+ J ' 
281 ,277 ,274 (jjjijljj .1) Jj_ 

364 *jjIjVI il>«JI 
154 4_— _>jJ_JI j__jlj __.__ <J_ ___t 
217 J ■ — ^ll i,j_ j_JI iij^JI 

156 ,136 j--jlj 
324 ((J-"J_.) 6jIj 



^LLJI ailji 490 



204 (I jji) LjjJi j£L 
431 <430 VJ .o iLJI 
128 Ijji J».jj Ji ijij 
390 ...Uajjjj, jjlijJI u j£j . 

152 ...<jjjvjJI Jj^j 
135 .134 <133 Ci jjJI Ijjvj 
267 u j-*£jj 
347 eLboj>.| fJL% l>"^J^ ^uju 
425 jj*VI f.L»j u jjjI ,o^yi jiij 
1 17 tla I -j * aj ljJI ^ nj a " ^ 

411 <139 .136 <97 j jj^JI 
365 (clilji) (jjjj 
344 <302 ujljiJI u jjjL J^ 1 
252 (jujlijj 
326 <286 <125 <89 (<Jjl ji) o^jjj 



304 (oLajjj.) Jjj 
93 LCjjijJJJJj 
48 <47 <45 <42 <41 <40 <33 (JjjUIj) u jjLj 
314 < 309 <307 <304 ,jj£Jjj 
310 <305 <303 .302 <290 (f.Lv«) o^j 
334 <314 <310 <301 (.^ JjjaL".) o^Jjj 
<239 <238 <237 <236 <235 (djl jj) ^S. jSLLj 

245 

417 (jjjiji) jJjjJjj 

417 (^JJ^) J>iJ 
307 ^jJjLij^ jj "'* *j 

i57 «308 ,27: 
359 <308 ^j^LUI 

^jjnJ*t.il = jLijjJU JjL 



e 




^UUI ^L^:. _jUS_t >jJ___ 



<, _jL-L .^L_Ji iJl+i <_^jL. _Jli ^jIjJi ;uL_-i LL__ ___ J» 

jLcj L. JS" w ,_Jl ^Juaj i_s>L Jl jjv Jl L_>_ «I ^iil J+_ ___,_ — !l 

j>;_nj LL?-i_j) j a^-jjj ___. — J '■^■Jj--*" ^ ./^ Jj^" & Ljaj>-]Yl —jIjjJ— J 
wjLSsJi 1-L» -^Jl .S.JJI Jl oL_i»_Jl _»>v j^J oLj .jj- (luLJl 
.(hJlc-jJj ll jL-il -L^jJ—ttl _jl t__L_ «iioli — I 

o_)S'ij <- r —-' Alivan R. Fienstein, M.D. _;L-— j jT j_jT_ 
^ tl ___l iJS Professor of Medicine and Epidemiology Sterling 
.Yale University School of Medicine J_ U^U- 
ji _J_ ^ I _jj— J_j i_jj_>-I_j I jjjLkjj 1 ji«LJ _jjjl ^Ul ^l y^i J*-L. _j_«_j» 

.« ( L_->!l 

Senior Vice - JJ J j' <-_lj Barbara A. Bailar P-> ^\ i jL jb _ 
National Opinion ^iJi —-»—-_._ ^j— 1 ^"jil ^ .President 

Research Center 

jLl jj^t— «Jl 0 iJ_>-)'l 4j J_Jl __ SjLp i— <—'— ' -!» 

o_r7>— : _-_sj. — 1 .Lfc_j«;..ff _jjJJl >»_j_Jl_j oLj 'L_Jl *j5Lp ^jJ-j cL*j-kj^_ 
__■_>■- 1 .*> jj? J-*-"j _■ jl— I __-j «L5\-__l _^-l _jjLi L_ >_ _— L _j_j Or_jj_» 
J-rji jjl ^ ^^SjJI iilj _y; ;__> ._j _jl_l !+__' __jJl _,__» JJU jj __ ijJL 
»j- ^'L" ^JJUj tUJjJl ^ ___- jj_j .l+__1_j ^L—--^'! oL_>L_JI »>_j_; 
___~jj,j Einstein jjL_^' Vj-hj _^' ^ r—* 1 ^-^j-' *j— '' _^ 

.«Pauling 

Stanford jjjiiU- aj_._- ..U_-Vi -L_i iBrad Efron — 

University 



ISBN 9960-40-201-0 «ij «L»VI __L_> .J>_v— 1 : V L_L1I f_j_Ji.j_ 











: __) j__yi ^^Ji, U*2 

http://www.obeikanbcx)ks,com 























